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Client
broadcast(t)
begin(t)
submit(j)
exec(t,sql-st) commit(t)
4F$?@6.+
 
NJ|	6.4/c%.4X&%1#4?@%<6.*.#+-*)ﬃ/#L*:?#*.>@$<4/#*
!#"%$&('*),+%-/.0'21435$67$89  "%92&$9*C iA2%1+-6A*:?#"#7%:%1$/@9P6:+bc?#+*\%ﬂRO<- $+/0%
E
7qﬂ'*:?#*.>G+<K%)%.#+
>#6:$796:'
S
%14M#Qﬁ+P<6.*.#+-LSC^DE#$*)7qﬂ'_]>#>G+/"G+<?#*:+
S
]ﬃ*v<6.*.#+-Lj46)"G+<?#*.+
E
$/#<-46\;
6.+-<-%. '}*.?@*.>G+<-%.*
S
CI(/q+-%.#+6l<ﬂ*:+R
E
*:+/#L@*y/q"O46:%J%16./#*1ﬃ<-%14/q7+*:*1+A%.4
S
 ¥:?#*:%U$/<ﬂ*:+&%
XU*v}2u $*:+{*:?#*.>@$<4/ [RG<V@434*:+*Hﬃ/#4%1@+6AL]ﬃ%Vﬃ"]*.+{*.+-6:ﬁ+6
S
 
RG/#L6.+[;(+K~3+-<?@%.+* j5"c'_*:+/#L#/#
%1@+{"G+$/%16./#*1ﬃ<-%14/6.+-bB?@+*:%V?@*.$/@
S 
C
I=2H%1#+>#6.7qﬃ6:'n<-61*:#+*M469*q*.?@*.>G+<-%.+L%.4k]ﬂﬁ+f<-61*:#+L¦R%.#+W+[~3+<?3%1$4/+-ﬁ4 ﬁ+**q
*.+-bc?#+/#<-+}42
 

( ﬂ3:
^$/+K~3+<-?@%14/#*v/X#<Vf%1#+ﬀ>@6.$796\'L#4B+*v/#4ﬃ%v<6.*./@46)**:?#*.>G+<K%1+L
%14P#Qﬁ+^<61ﬃ*.#+-LSR]#4QXU+Kﬁ+-6R]%1#+-6.+^$*U4/# '94/#+)+>G43<VSClv?#6:$/#ﬀ/+>G43<VSR3%1#+-6.+H<ﬂﬃ/_4/# '9+K~3$*\%
4/#+^>#6:$796:'R3X#<V*EL#+-%.+6:79/#$*\%1$< $ &'<47>#?@%.+L256.47 %1#+^+>G4B<V/c?#7ﬀ"G+6-C
DE#+H+>G4B<V_<V#/#+H7+<V]ﬃ/#$*:7 X`46.gc**y254 $ $4QX*-C,#+-/ﬀ"#<Vgc?#>*.?#*:>O+-<-%1*E%.#+H>#6.7qﬃ6:'
%14E#Qﬁ+`<-61*:#+L¦Rﬃ&%"#6.4L#<ﬂﬃ*:%1*E7+*:*1+%.4A $ sL]ﬃ%1"]*:+l*:+6\ﬁ+6:*8%.4E<V]/#+J%.#+	<?@6.6.+-/0%,+->O4B<V
5X@$<VMX$  O6:+*:?# %E//#4ﬃ%1#+-6yL]ﬃ%1"]*:+v*.+-6:ﬁ+-6A*U%1@+v>#6.7qﬃ6:'@KCie"]<Vgc?#>7qﬂ'9*.?#*:>O+-<-%E%.#+
<?@6.6.+-/0%a>#6:$796:'$/@<46:6.+<K%1 &'CﬀI(/j*.?@<Vk<ﬂ*:+R%1#+}>#6:$796:'W *.4L#+- $ﬁ+6:*^%.#+}<V]/#++->O4B<V
7+*.*.+ﬃR/#LfX$  Fﬃ"O46\%^  8%.61/#*.<-%.$4/@*v$/f+[~3+<?3%1$4/mﬃ/#Lj$/@2546:7 %1#+}>@># $<ﬂﬃ%.$4/_*.+-6:ﬁ+-6.*
<46.6.+-*.>G4/#L#/#W%.4W%1#+-*.+q%.61/@*1<K%1$4/#*d%.]ﬃ%aW/#+-X +->O4B<Vn]*d*:%Vﬃ6:%1+-LkX%.kW/#+KX >#6.7q6\'C
ﬃ
ÜXàäXÝ`ßPâöÝäÝﬁåjàbæ!ÝqíÜé?Û»à|èâãäìÈÞPÝﬁäßPÝèqâ	!à|ÞPÛ=åhÞPÝﬁô ßPÜXàAÝﬁäXàâãä öïyß~òæjÝqíÜ?Û1çﬁÞ»àAé?Û»à|è%âãä  ï qß»Ý;Ûëä?íÜ?Þ»ÝäXâ	
|à
ß»Ü?à-âöä?ÛßPçﬁêöêÑçoßPâöÝäËÝﬁå~êãÝﬁî£ÞPà|íwÝÞPè?ÛAíbÝﬁôÃâãäXî£åhÞ»Ýô ß»Þç`ä?ÛPçﬁíwß»âãÝﬁä?ÛußPÜ?çoß(à 	àﬂíwéqßPà|è6çoßKæXÞPâãôÃçﬁÞ»ëËÛâöß»àﬂÛbß
   
U $+/0%1*,]ﬂﬁ+y%.4H6.+K;=*:%16:%,%1#+y+[~3+<?3%1$4/P42]%1#+-$6]¥:4"#*/a%1#+U/#+-X>#6.7qﬃ6:'Rﬃ*L@+*.<-6."O+-LP"O+K2546.+ﬃC
v?#+%.4m%.#+f?#/#6:+ !"# +/]ﬃ%.?#6.+42H%1#+_2u$ ?#6.+L#+K%1+-<-%14/7+<V]ﬃ/#$*:7 ?@*.+L "c'L]ﬃ%1"]*:+
*.+-6:ﬁ+6.*{/@Lf%1#+a%.$7+d&%)%1g+-*v2546)7+*:*1+-*v%14M6:+ﬂ<V%.#+6)L#+-*:%1/]ﬃ%.$4/#*-R¦&%)*v>O4*.*."# $+{%1]s%
ﬃ%Ud&ﬁ+-/9%179+L#?@6.$/@{%.#+)+[~@+-<?@%.$4/¦R@L]ﬃ%1"]*:+*:+6\ﬁ+6:*EL#$*.6:++A4/9%.#+)<-?#6.6:+/0%y+->O4B<VSR3/#L
*.4@R]7ﬀ?# %.$># +)>#6:$796.+*y79ﬂ'<K%1?]ﬃ $ '9"G+dﬃ"# $+v%.4>@6.4B<+*:*A%.61/@*1<K%1$4/#*E*.7ﬀ?# %1/#+-4?#*. &'C
D,4>#6:+-ﬁ+/0%aL#ﬃ%V"#*.+P/#<4/@*.$*\%1+-/#<+*uC+ﬃCR/@4/3;(*:+6:! $ﬂﬃ"# $+{+K~3+<-?@%14/#*1v%.]ﬃ%H79ﬂ'6:$*:+
256.47 %.61/#*.<-%.$4/@*ﬀ+K~3+<-?@%1/#r<4/#<-?#6.6:+/0%1 &'k4/nL@O+6.+-/0%}>#6.7q6:$+-*R	W%.61/#*.<-%.$4/n>#*.*:+*
ﬁﬃ $L]ﬃ%.$4/r%1+*\%"O+K2546.+<-4797%:%1/##CrI(/o46.L#+-6}%.4jL#4%1]ﬃ%R`+Kﬁ+-6:'n%16./#*.<-%.$4/n*P"#6.40ﬃL#<ﬂ*\%
%14+-%.#+6vX&%1f%1@+P+>G43<Vj$/fX@$<Vj%H+[~3+<?3%1+L¦CPDE#+ﬀﬁﬃ $L]ﬃ%14/%.+*\%^+/#*:?#6.+-*{%.]ﬃ%^M%16./#*;
<K%1$4/o*}4/# 't<477%.%.+Ln"0'h*.479+L]ﬃ%1"]*:+*.+6\ﬁ+-6q2A%1@+_+->O4B<V /nX#$<Vo%1#+L]ﬃ%1"]*:+
*.+-6:ﬁ+6HL#+- $ﬁ+6:*)%1#+d%161ﬃ/#*1<K%14//#L%1#+ﬀ+->O4B<V$/X#$<Vf%.#+a%16./#*.<-%.$4/_Xy*H+[~3+<?3%1+Lr6:+
%1@+{*.7+C
4F$?#6.+
ª
L#+>@$<-%.*Hq*:<+/#6.4qX#+6:+ﬀ%(XU4>@6.$796:$+*%16\'%14M<-4797%%.61/#*.<-%.$4/@*IﬀA/#L ﬀ
 
C
#+-/k|	6.7q6\'
 
"#6:40L#<*:%.*^%.61/@*1<K%1$4/ ﬀ[R8%v]*^/#4%{L#+- $ﬁ+6:+Lj%1#+}/#+KX¤+>G43<Vr7+*.*.+ﬃC
D861/#*.<-%.$4/ ﬀ*vL#+- $ﬁ+6:+Ljﬃ2%.+6%.#+P/#+KXz+->O4B<Vj79+-*.*.+RS/#Lf*:4#RS%)$*)"O46:%1+-L*./#<+ ﬀAL#L
/#4%^+[~3+<?3%1+q/%1#+}+>G4B<Vm/jX@$<Vr%^$*HL@+ $&ﬁ+-6.+L¦CD861ﬃ/#*1<K%14/8ﬀ
 
*H<477%.%.+L"0'j+-ﬁ+6\'
L]ﬃ%1"]*:+d*:+6\ﬁ+6)ﬃ2%1+-6%A$*EL#+- $&ﬁ+6:+L*.$/@<+{%+K~3+-<?@%.+Lj/#L_$*L#+- $&ﬁ+6:+L$/%1#+{*17+^+>G43<V¦C
i) &%1#4?#ﬀ/#4ﬃ%*.@4YX/}/ 4F$?#6.+
ª
R0ﬃ2%.+68ﬁﬃ $$L#ﬃ%1/#)A%161ﬃ/#*1<K%14/SR+<V}L]ﬃ%1"]*:+y*.+-6:ﬁ+-6	*.+-/#L#*
%1@+^%.61/@*1<K%1$4/_4?@%1<-479+v%.4P%1#+^< $+-/c%C
t’commit abort t
t’commit abort t
abort
epoch e+1
commit
epoch e
t’
deliver(new epoch)
t
deliver(t)
Primary 1
Primary 2
Backup
broadcast(new epoch)
deliver(t’)
broadcast(t)
broadcast(t’)
deliver(new epoch)
deliver(t)
deliver(t’)
4F$?#6.+
ª
N	DyX`4q>@6.$796:$+*`*.<-+/]6:$4
D,6./#*.<-%.$4/#*H>#*.*v%.#6.4?@*.47+aX`+  &;(L@+-©]/#+-L*:%1ﬃ%1+-*C{i %16./#*1ﬃ<-%14/f*\%V6\%1*H$/%1#+P+[~@+[;
<?3%1$/@q*:%1ﬃ%1+a/#L6.+79/#*$/%.#$*A*:%1ﬃ%1+d?#/0%1 ,<477%46"G46:%A$*A6.+-bc?#+*\%1+L¦C)I=2%.#+a<- $$+-/0%
 Yª
6.+-bc?#+*\%1*U%.4d<-4797%	%.#+%161ﬃ/#*1<K%14/SR0%1#+%16./#*.<-%.$4/>]*:*.+*`%14^%1#+A<477%.%.$/#H*\%Vﬃ%.+)ﬃ/#Lq*
"#6:40L#<*:%%14Mﬃ $ L]ﬃ%1"]*:+a*:+6:ﬁ+6:*H"c'%.#+a>#6:$796:'CEiz%.61/#*.<-%.$4/L#+ ﬁ+6.+-LW"0'W9L]ﬃ%1"]*:+
*.+-6:ﬁ+6P$*{$/r%1#+q<4779&%.%.$/#*\%Vﬃ%.+RJ/#Lt%d6.+79/#*d/m%.#+q<-4797%:%1/#*:%Vs%1+M?#/0%.$ J%.*d2uﬃ%.+
$*Agc/#4QX/"0'%.#+aL]s%V"]ﬃ*.+a*:+6\ﬁ+65pC+C&RO<-4779&%46v"G46\%[KCDE#+d+K~3+<-?@%1/#/#LW<4779&%.%.$/#
*:%1ﬃ%1+-*A6.+H%16./#*:%146:'M*\%Vﬃ%.+*-R X@+6.+*%1#+^<4797%:%1+Lﬃ/#L_"O46:%1+-L*\%Vﬃ%.+*A6:+^©#/] S*\%Vﬃ%.+*C
  ﬀZ ﬃﬂ?%  %,9)8=6ﬃA %(>  A !  6Z9 ﬂ	0
i) 46:%1@7
 
$*A%1#+a< $+/0%*.$L@+ﬀ42%.#+P|	6.4/0%.4>#6.4%.43<-4 pCADE#+Pﬃ $46:%.#7 $*L#ﬁBL#+L$/0%14q%(X`4
>]6\%1*-CI(/%.#+_©#6.*:%9>]6\%ﬂRU%.#+_< $+/0% $4B<ﬂﬃ%.+*P%1@+>#6:$796:'t*.+-6:ﬁ+-6RA/#L$/h%1#+_*.+-<4/@L>]6\%
%1@+q< $+-/c%a+K~3+<-?@%1+-*ﬀ%1#+%16./#*1ﬃ<-%14/] S¥:4"SC_i %.61/@*1<K%1$4/] ¦¥:4"k*d743L@+ $+-Lk*a25?#/#<K%14/
%1#ﬃ%y6:+<+-ﬁ+*U%.#+)6:+*.?@ %1*`256.47£%.#+)>#6:+-ﬁB$4?#*y6.+-bc?#+*\%y%14ﬀ+/#+-61ﬃ%.+%1@+)/#+[~3%y6.+bc?#+-*:%ClDE@+)©]6.*\%
6.+-bc?#+*\%)+-/#+6.ﬃ%1+-LW"0'¥:4" (ﬂv$*
(
ﬁﬀﬃﬂQ^uC+ﬃCR (ﬂd
C

ﬀﬃﬂ.[C

8#6 " A,$9  A	*+ 32)$
 " ) 1 +;)	+;) &$(9*+ 1  ,C I(/#%.!  'R`%1#+<- $$+-/0%<V#4B4*.+-*_4/#+
L]s%V"]ﬃ*.+v*:+6:ﬁ+6du $/#+-*
 
;(0KRc%16:$+-*`%14P*\%V6\%y%1@+)%16./#*1ﬃ<-%14/M4/M%.#$*`*.+-6:ﬁ+-6du $/#+
¨
KR@/#L
XU%.*H2546{/k/@*:X`+6a46{*:?#*.>G+<K%1*a%.#+*.+6\ﬁ+-6d%14_]ﬂﬁ+9<6.*.#+-Lu $/#+
 /-
KC9I=2U%1@+9<- $$+-/0%
*:?#*.>G+<K%1*E%1#+H*:+6\ﬁ+6E%.4P]ﬂﬁ+^<6.*.#+-Lk5 $/#+
   
KR@%.#+v<- $$+-/0%E<V#4B4*.+-*ﬃ/#4%1@+6y*:+6:ﬁ+6A/#L¦R
*E"G+-2546.+R#%.6.+*y%14}*\%V6\%E%1#+H%16./#*.<-%.$4/4/%1@$*E*.+-6:ﬁ+6C 4ﬃ%1$<-+v%1]s%< $+/0%
E
*:?#*.>G+<K%1*
L]s%V"]ﬃ*.+^*.+-6:ﬁ+-6>@6.4B<+*:*
S
2
S
C

<?>0+@67'#A,$9:" A)" 921 " 6 A,$89*"%& 8ﬁﬀﬂ &$(9*+ 1ﬁﬃ ﬁﬃ ,CDE#+d<- $+/0%A*.+/@L#*%.#+H%161ﬃ/#*1<K%14/
6:+bc?#+*\%1*-RB6:+*:?# %.$/#)256:47%1#+y+[~3+<?3%1$4/4ﬃ2]%1#+y%.61/#*.<-%.$4/# Q¥:4"SR%14%1#+E>#6:$796:'Ci2%1+-6
*:+/#L#/#ﬀ{6.+-bB?@+*:%^u $/#+
  
[Rc%.#+)<- $+/0%JXy&%1*l?#/0%1 G&%l6.+<-+&ﬁ+*y/M/@*:X`+6U46`&%`*:?#*.>G+<K%1*
%.#+d>@6.$796\'M%149]ﬂﬁ+a<-61*:#+Lnu $/#+
 
0[CyI(/%.#+a $ﬃ%.%.+6<ﬂ*:+R %1#+{< $+-/c%*.+-/#L#*)/f"G46\%
6:+bc?#+*\%q%.4r%.#+>@6.$796\'h/#Lo*:%16:%.*q$/SRl>G4*.*:$"# &'kX%. rL#O+6:+/0%q>@6.$796\'CoDE#+
7+*:*1+P*:+/0%d"c'W%1#+P<- $$+-/0%H$*^/j4>3%1$7$ﬃ%14/SR]X#<Vm/<ﬂ*:+4ﬃ2yqX6:4/#_*.?#*:>#$<-$4/SR
X $ /#4%q $+ﬂﬂﬁ+W%1#+_%16./#*1ﬃ<-%14/]ﬃ/#$/@t$/%1#+*.+6\ﬁ+-6/#L¢>G4*.*:$"# &'h"# $4B<Vgc$/#m4%1#+-6
%.61/#*.<-%.$4/@*C	I=2%1#+H>@6.$796\'9L@+<L#+*E%.4}"O46:%y%.#+)%16./#*.<-%.$4/SR3%1#+v<- $+/0%E6.+[;(+[~@+-<?@%.+*
%.#+)¥:4"j?#*./#%1#+}*1ﬃ79+}L]ﬃ%1"]*:+}*.+6\ﬁ+-6Ci *:?#*.>@$<4/j $+L#*v%1@+<- $+/0%H%14 $4B4>"]ﬃ<Vg
%.4M%1#+ﬀ©]6:*:%^>]ﬃ6:%^42J%1@+} $46.%.#7_ROﬃ/#Lj6.+K;=+K~3+<-?@%1+}%1@+¥:4"4/j/#+-Xz>#6:$796:'RS2	%.#+
>#6:+-ﬁB$4?#*]*<6.*.#+-LSC
 
0
I(/"O4%.>]6:%.*E42%1#+^ﬃ $46:%.#7R0X#+-/Wﬀ<- $+/0%E*.?@*.>G+<-%.*)ﬀ>@6.$796\' 

5 $$/@+*
   
ﬃ/#L
 Q¨
KR
"G+-2546:+%.6:'B$/@v%14^+K~3+<-?@%1+A%1#+E%.61/#*.<-%.$4/P//#4%.#+6J*.+-6:ﬁ+6Rc%1@+A<- $+/0%J*.+-/#L#*`/"O46:%	%16./#*;
<K%1$4/7+*:*1+y%14 

5 $/#+*
 Qª
ﬃ/#L
ª@-
KC,DE#$*J$*	L@4/#+"O+-<ﬂ?@*.+E%1#+<- $$+-/0%J7qﬂ'a2uﬃ $*.+- 'a*.?#*:>O+-<-%
%1@+v>#6.7qﬃ6:'RB/@L$/9%.#$*`<ﬂ*:+R#"G+-2546.+)*\%V6\%1/#Pa/#+KX%161ﬃ/#*1<K%14/SRc%1#+v<- $+/0%`%.+6:79/]ﬃ%1+-*`%.#+
>#6:+-ﬁB$4?@*A4/#+C
 & 8/)$ A	 
 MHﬃ%1"]*:+H< $+/0%
E
ï	


ﬁﬀﬃﬂsù! " ú#"$"%"
ý& ')(	* þ
+
 ,)-/.0132-/465278* ß»ÞPéXà
9 :;
<=
>?
@
 :;
<A
>&
B
 C?DE9D9;F*G "qùIH;ú
 J$KL,)-I.0132-/46527NM ß»ÞPéXà3POQ
R
S
 ')(=* ùT')(VUWX.fúY2ï
ð? Û»àbä?èºù  
"Z
C?DE9D9;úuß»Ý['
(
ï|þ9 \L>?J]^QR_PJ$`ù¦Þ»àﬂíwàbâãáﬁà­ù  
"Z
2;a;bdc_e  úåhÞPÝﬁôf'
(
úg9:rùT'
(ihkjF(
ú
ïﬁï J%K[Rﬃlù¦Þ»àﬂíwà|âöáà|èù  
"Z
2;a;bPc)e  úåhÞ»Ýôm'
(
ú	POQ
R
ïﬂý? Û»àbä?èù  
"Zon
?pCjù  
"
úúußPÝ['
(
ï
+
 ﬃR_J$`ùhÞPà|íbàbâãáﬁàﬂèÅù  
"Z
2;a;bdc_e  úåhÞPÝﬁôq'
(
úg>?RﬃX/ù]2;a;bdc_e  srMutdvxwzy|{}~W9vyiﬃjú
ï l ,)-/.0132-/46527N* å¦çﬁêãÛ»à
ï
@
 :;
<=
>?
ï
B
 C?DE9D?;F*G "ù]2;a;bPc)e  ú
ï& Û»àbäjèÅù  #"
Z
C?DE?D9;úußPÝ'_(
ï
S
 \L>?J]^QR_PJ$`ù¦Þ»àﬂíwàbâãáﬁà­ù  #"
Z
2;a;bdc_e  ú	l:Ëùz')(
hj
(ú
ï|ð9 J%K[Rﬃlù¦Þ»àﬂíwà|âöáà|èù  #"
Z
2;a;bPc)e  úåhÞ»Ýôm')(Pú	POQ
R
ý`þ9 Û»àbä?èù  #"
Zon
?pCjù  #"oúúußPÝ[')(
ýqï 2;a;bdc_e  *Ł_}~
ýﬁý? ,)-/.0132-/4527N* ß»ÞPéXà
ý
+
 ﬃR_J$`ù]2;a;bPc)e  M_}ysyVv~súg9:rù]2;a;bPc)e  MŁ)}ﬃ~sú
ý l QR_PJ%`Aù$C?DE9D9;MŁ_}~súgl:Ëù]C?DE9D?;FM)}ﬃyVysv~>?RQX2;a;bPc)e  irMŁ)}ﬃ~sú
ý
@
 C?D9?p_D!ù]2;a;bdc_e  ú
i) 46.&%1#7
ª
$*}%1@+W*.+-6:ﬁ+6M*:$L#+42)%.#+f|	6.4/c%.4k>#6:4%14B<4 C F~3<+>3%2546} $$/@+*
 
Y;
 ﬂ¨
R`%.#+
 46.&%1#7 $*A+K~3+<-?@%1+-Lj*9*./# +^%1*.gX&%1_*.+-ﬁ+6. F+-/c%.6:'_>G4$/0%1*au $/#+-*3R
ª
@R #RG/#L320KC
4]46"#6.+KﬁB%('RﬃXU+`L#4)/#4ﬃ%F>#6:+*:+/0%%1@+U*.+-6:ﬁ+6<-43L#+l]/@L# $/#A%.61/@*1<K%1$4/#*Fﬃ"O46\%1+-La"0'dL]ﬃ%1"]*:+
L#?#6:$/#P%.#+6E+K~3+<-?@%14/k5+C#C&R]L#?#+H%149P $4B<ﬂ OL#+ﬂL@ $4B<Vg@[C

<?>0+@67'#A,$9ﬃA)" 921 " 6 A,$89 1  &$9 + 1 ﬃﬀ C{DE@$*A$*%.#+a>@6.$796\' +*A7q/>@6.4B<+L@?#6.+ﬃC)I=2
< $+/0%{*.+-/#L#*P
%(
ﬀﬃﬂ ^6:+bc?#+-*:%a%.4f"]<Vgc?#>SR,%1#+"]<Vgc?#>k6:+-25?#*:+*a%.4>@6.4B<+*:*d%.#+
 

 & 8/)$ A	 
 WHﬃ%1"]*:+H*.+6\ﬁ+-6
S
ï  RQJ]J$>?`%J>&PJ%lR="$"%"
ý& aﬃ* ï
+
 'ﬃ*Çï
9	


 >d:;>?RP>?PJ%lR="$"%"
@
g\^OQ
RÞ»àﬂíwàbâãáﬁàÃù]C?DE9D?;Xú1åhÞPÝﬁô
	
B
 >
C?DE9D?;kM9D_ﬂsù  #"|ú 
 J%KFb  rM'  POQ
R
S
 Û»àbä?èºù$a 
Z  #" Z tdvxwzy|{}~W9vyiﬃjúuß»Ý	
ð? 
`P

ï|þ9 b 5 aù  #"oú*9~v{
ïﬁï 9D_ﬂsù  #"|ú
ïﬂý? \L>?J]^K/9:Þ»àﬂÛæ!ÝﬁäjÛàÃù  "Z 2;abPc_e  ú
ï
+
 Û»àbäjèÅù  "Z 2;a;bPc)e  úÈßPÝ	
ï l >P
Åù]C?DE?D9;kMqD?Dqù  
"Zﬀﬁﬃﬂ !"
ú»úg>?RQX2ù%b 5 aù  
"
úAM#$9~v{~ú#
ï
@
 

6>&%
ï
B
 D?DXù  
"Zﬀﬁﬃﬂ !"
ú
ï& \L>?J]^K/9:LC?D?9p_ﬁD!ù  #"
Z
2;a;bPc)e  ú
ï
S
 J%K32;abPc_e  M Ł_}ﬃ~'( Oﬃ
R b 5 aù  #"oú*ﬃŁ)}ﬃ~ﬃ(
ï|ð9 Û»àbäjèÅù  #"
Z
2;a;bPc)e  úÈßPÝ	
ý`þ9 >P
Åù]C?DE?D9;kM)pﬀﬀﬂsù  #"ﬂúúg>9RﬃX2ùIb 5  aù  #"oúAM*$+9~v{~ú#
ýqï b 5  aù  #"ﬂú=* _}ysyVv~_~v{
ýﬁý?
ﬁﬂ-,./ﬁ
ù  #"oú* ç`êãêD!?DXù  #"
Z0ﬁﬃﬂ "
úAâöä6ÝÞPèqà|Þ
ý
+
 ÷XÞPÝçﬁè?íbçﬁÛßﬂùIb

Z
a

Z
	
Z
 #"
Z1ﬁﬂ-,./ﬁ
ù  #"oú»ú
ý l >P
Åù]C?DE?D9;kM
n
9pCsù  #"|ú»úg>?RﬃX'ù%b 5 aù  #"oúM2$9~v{~ú#
ý
@
 b 5  aù  #"ﬂú=* Ł_}~'(
ý
B

n
?pCsù  
"
ú
ý &=lUWU J]> d:;>?RP>9ﬁPJ%lR="$"%"
ý
S
g\8OQ
RèqàbêãâãáﬁàbÞù%b43
Z
a&3
Z
	
Z
 
"Z1ﬁﬃﬂ-,./ﬁ
ù  
"
ú»ú
ý`ð9 J%K[a
365
a

Oﬃ
R
+
þ9 b 5  aù  #"ﬂú=* Ł_}~'(
+
ï
n
?pCsù  #"ﬂú
+
ý? 
`

++
 J$Kb

rM'

POQ
R
+
l b 5 aù  #"oú* _}ﬃyVysv~)~v{
+@
 9D_ﬂsù  #"|ú
+B
 K/l:L
>?OLD?DXù  #"
Zﬀﬁﬃﬂ "
ú
h7ﬁﬃﬂ8,./ﬁ
ù  #"oúgXﬃ
+
& D?DXù  
"ﬁZ0ﬁﬂ "
ú
+S
 \F>?J$^KIl:FC?D99pﬁ_D!ù  
"ﬁZ
2;a;bdc_e  ú
+
ð9 pﬀﬀﬃﬂsù  
"
ú
þ9 \F>?J$8K/l:FC?D9?p_D!ù  
";Z
2;abPc_e  ú
?ï b 5  aù  
"
ú=* _}ysyVv~_~'(
ý? Û»àbä?èù  #"
Z
b 5 aù  #"úúAßPÝ9	
 

 & 8/)$ A	 
   6 89 A7C qHﬃ%1"]*:+H*.+6\ﬁ+-6
S

+
=OQ>?R )
 >?R 
<AO="$"%"
 lg\8OQ
R' hj 

@
 ÷XÞPÝçèXíbçÛßù$a Z td{  ?l}ﬃXú

B
g\8OQ
RèqàbêãâãáﬁàbÞù$a&3 Z td{  ?l}ﬃXúg>9RﬃX2ù%a&3VMa¨ú
 & J%Kg'ﬃMb Oﬃ
R

S
 K/9:N
)
:	  #"ÛéjíÜËßPÜ?çoßVb 5 aù  #"oúAM#$9~v{WXﬃ
ð9 b 5 aù  #"oú* ﬃŁ)}ﬃ~ﬃ(
@
þ9 n 9pCHù  #"|ú
@
ï Û»àbäjèÅù  #" Z Ł_}ﬃ~'(=úuß»Ý 	
@
ý? '  *Çù$a  UWX .fúY2ï
@ﬁ+
 a  *a  Y2ï
6:+bc?#+*\%au $/#+*
 
;0[R@"#?3%E2%1@+H< $+/0%E*:+/#L#*E%.#+
C(
ﬀﬃﬂ `6.+-bB?@+*:%%.4}%.#+H>#6:$796:'RB%.#+
>#6:$796:'ﬀ$/#&%1!ﬃ $$-+*8%1#+A%161ﬃ/#*1<K%14/ +*`*\%Vﬃ%.+Pu $/#+-*
 -
;
 Qª
	/#Lq6:+-%.?#6./#*U/<Vgc/#4QX +L#+[;
7+/0%^%1]s%H%1#+L]ﬃ%1"]*:+*^6.+ﬂﬃL@'f%14_>#6:43<-+*.*
-./
ﬁﬀﬃﬂ
G('
v6.+bc?#+-*:%.*CqI=2`%1#+}6:+bc?#+*\%ﬀ*
/
-./
ﬁﬀﬃﬂ
G 0%132$450>6
[R`%.#+*.+6\ﬁ+-6q+K~3+-<?@%.+*q&%9*//#L#+->O+-/#L#+/0%%V*:gu $/#+-*
 
Y;
 ﬂ¨
KC
DE#**L#4/#+^%14>#6.+Kﬁ+-/c%%1#+{*.+-6:ﬁ+6)256:47 +K~3+-<?@%.$/#96.+bc?#+-*:%.*v*.+-bB?@+/0%1$ $ &'_0/#*:%E%.#+
L]s%V"]ﬃ*.+CI=2y%.#+q>@6.$796\'6.+-<+&ﬁ+-*P<-4797%^6:+bc?#+-*:%ﬀ2546^%16./#*.<-%.$4/ ﬀﬃﬂﬃR,%d?#>GL]ﬃ%1+-*
ﬀﬃﬂﬁ+*<?#6:6.+-/c%v*:%Vs%1+d%.4M<4797%:%1$/@_u $/#+
ª  
[R¦/@Lf"#6.4L#<ﬂﬃ*:%1*ﬀﬃﬂﬁ+*vL#+/0%1&©]+6-RG%.#+a+->O4B<V
X#+-/ﬀﬃﬂH+K~3+-<?@%.+LSR¦%.#+{< $+/0%A$L#+-/0%1©#+6A*.*:43<-!ﬃ%.+L_X%1HﬀﬃﬂsROﬃ/#L)ﬀﬃﬂﬁ+*A4>G+6.ﬃ%14/#*E%14q $ 
L]s%V"]ﬃ*.+)*:+6\ﬁ+6:*{u $/#+
ª
0 [CDE#+
C-.!/
ﬀﬃﬂ
G('
J*:%1ﬃ%1+-79+-/c%.*y6:+)"#6:40L#<*:%y*`a*.+-bB?@+/#<-+C
DE#* $ 4YX*ﬀ%.#+"]<Vgc?#>#*%14r+K~3+<-?@%1+
ﬀﬃﬂ@+*}6.+-bB?@+*:%.*q/o%.#+*17+46.L#+-6*P%1#+K'nXU+-6.+
+[~@+-<?@%.+Lf"0'M%.#+^>#6.7qﬃ6:'C


8 
 
ﬃ$ AA,$9 A),"%9 1 "%6 A,$B8921  &($9 + 1 ﬀ   CEU4779&%.%.$/#%16./#*1ﬃ<-%14/#*J6:+yL#+- $ﬁ+6:+L
"0'ﬀ%.#+
ﬀﬃﬂ  
*:%1ﬃ%1+-79+-/c%`ﬃ%J $/#+
ª
@CFiA2%1+-6	L#+ ﬁ+-6./#^*.47+y%16./#*1ﬃ<-%14/ ﬀﬃﬂYR3H*:+6:ﬁ+6J©]6.*\%
ﬁﬃ $L]ﬃ%.+* ﬀﬃﬂtu $/#+
ª¨
KCDE#+_ﬁﬃ $$L#ﬃ%14/h<4/#*:$*\%1*M/ <V#+-<VgB/#kX#+K%1#+-6q%1#+W+>G43<V/
X#<V ﬀﬃﬂ+K~3+-<?@%.+L¢$*}%1@+<-?#6.6:+/0%M+->O4B<VSC¢I=2H&%9*}/#4%ﬂR ﬀﬃﬂ$*9"O46:%1+-L "0'n%1@+W*.+-6:ﬁ+6
5 $$/@+* 0
-
; 0
 
[CzI=2 ﬀﬃﬂf+[~@+-<?@%.+LZ$/%1@+r<-?#6.6:+/0%_+>G43<V¦Rﬀﬃﬂf>]ﬃ*.*.+-*%1#+ﬁﬃ $L]ﬃ%.$4/o%1+*\%
/@Lt$*^ 43< $ &'W<-4797%:%1+-L 5 $/#+* 0A0s;=
 
[C9iy%{%1#+9>#6.7qﬃ6:'R<-4779&%.%1/# ﬀﬃﬂP<4/#*.*:%1*d42
*.*.?@$/#HvL#ﬃ%V"#*.+y<-4779&%,6:+bc?#+-*:%`/#LﬀXU%.$/#A2546F%.#+y6.+-*.>G4/#*:+{u $/#+*ﬃ0
¨
;=
-
KC8iy%%.#+
"]ﬃ<VgB?@>#*R	<-4797%:%1/# ﬀﬃﬂ<-4/#*:$*:%.*ﬀ42E+[~3+<?3%1$/@ $ ﬀﬃﬂﬁ+*
-!!/
ﬀﬃﬂ
G('
{4>G+6.ﬃ%14/#*9u $/#+-*
0s; 00[R@*.*.?@$/#PL]ﬃ%1"]*:+{<-4779&%y4>G+6.ﬃ%14/SR]/@LXU&%1$/@}2546y%1#+^6.+-*.>G4/#*:+C
 
2


*"%9$9 +;3F8#6  1  &$(9*+ 1 ﬁ  ﬃ  ,CyDE@+
ﬀﬃﬂ  
*:%Vs%1+7+/0%.*yﬃ%U $$/@+*JP/@LM32d#/#L# +
+->O4B<Vt<V]ﬃ/#+*-C_@+/n_*.+6\ﬁ+-6
S
*.?#*:>O+-<-%.*a%1#+<?@6.6.+-/0%P>#6.7qﬃ6:'W%.4W]ﬂﬁ+M<6.*.#+-LSR
S
"#6:40L#<*:%.*ﬀ5+/#+KX +>G43<V1+,7+*:*1+fu $/#+-*{ﬃ;(cKC *A>O4/mL#+ ﬁ+6./#%1#+ +/#+KX +>G43<V1+
7+*:*1+ﬃR@{*.+-6:ﬁ+-6yL#+K%1+6:79/#+*J%1@+)/#+KX>#6.7q6\'ﬀ256.47£%1#++>G43<V9/B?@7ﬀ"O+-6H5 $$/@+)
ª
	/#L
?#>GL]ﬃ%.+*{%1#+9<?#6:6.+/0%a+>G43<V5 $/#+90 KCI=2U%1#+>#6.7qﬃ6:']ﬃ*a/#4%d<6.*.@+LuC+ﬃCR8$/m<ﬂ*:+
42J2u *.+P*:?#*.>#<4/ KR&%^ *.4L#+- $ﬁ+6:*v%1#+ +/#+-X +>G43<V1+79+-*.*1ﬃ+R8/#Lj"G+-2546:+P>]*:*.$/@%.4
%.#+^/#+K~B%A+>G43<V¦R]%"G46\%1*  S $4B<ﬂ G%16./#*1ﬃ<-%14/#*E/+K~3+<-?@%14/k5 $/#+*E0Y;\
 
[Ci)"G46\%1$/@
 43< S%16./#*1ﬃ<-%14/#*$/_+K~3+-<?@%.$4/f"G+-2546.+{>]*.*:$/#%14}%1#+d/#+K~B%+>G43<VW$*A/W4>@%179ﬂﬃ%.$4/
*/#49*.?#<V_%16./#*1ﬃ<-%14/#*X$  S>]*:*A%.#+Hﬁﬃ $$L#ﬃ%14/M%1+-*:%ﬂNJ%1@+*.+{%16./#*1ﬃ<-%14/#*EX$  S/#4%A"G+
L#+- $&ﬁ+6:+L_$/%1@+{+->O4B<V_$/MX#<V%1@+-'+[~@+-<?@%.+LSC
  ﬀ    8 # 9;A X5?#&%   "8=5?')8 # 9;67!15?8=A ﬁ! ?'
I(/n*.479+9*:'B*:%.+7*RJ%a$*a<-6.?#<-! J%14+-/#*.?@6.+M%1#ﬃ%P%.61/@*1<K%1$4/] S¥:4"k<4797%.*d4/@ 'mf*./# $+
%16./#*.<-%.$4//+ﬂﬃ<VL#ﬃ%V"#*.+ﬃC U4/#*.L#+69%1#+f<*.+4ﬃ2{k< $+/0%q%.]ﬃ%qL#+-%.+<-%.*M%1#+<-61*:¢42
%1@+<-?#6.6:+/0%M>#6:$796:'k*.+6\ﬁ+-6CD,4m+/#*:?#6.+W>#6.46.+*:*RU%.#+W<- $+/0%7qﬂ'h]ﬂﬁ+_%14r6.+[;(+K~3+-<?@%.+f%.*
%16./#*.<-%.$4/]ﬃ B¥:4"0/#*:%%1@+{/@+-Xx>#6:$796:'Cl4QXU+Kﬁ+-6R¦&2,%.#+^2546.7+6E>#6:$796:'q]*79/]+-L
%14q+K~3+<-?@%1+a%.#+ﬀ<- $$+-/0%/+*J¥:4"_%14M<-479>@ $+-%.$4/tu+ﬃC@CRG%A2u$ +Lﬃ2%1+-6)<-4797%:%1/#P%1#+{%161ﬃ/#*1<K%14/
"#?@%l"G+-2546:+E/#4%.2'B$/#v%.#+< $+/0%VKR0$/P%.#++/#L}%(XU4^%16./#*.<-%.$4/#*	X $ @"G+E<4797%:%1+LP"0'P%.#+/#+-X
>#6:$796:')*%1#+J6:+*.?@ %842@A*:$/# +F%16./#*.<-%.$4/]ﬃ K¥:4"{+K~3+<-?@%14/SCFi/d+[~@<-%. '0;(4/@<+	%16./#*1ﬃ<-%14/] 
¥:4">#6:+-ﬁ+-/0%1*)*:?#<Vf}<ﬂﬃ*.+H256.47 ]>#>G+/@$/##C
DE#+6:+}6.+a*.+-ﬁ+6. 7+<V]/@$*.7*)%.4M+/#*:?#6.+ﬀ%.#+ﬀ+[~#ﬃ<-%1 &'0;(4/#<-+P>#6.4>O+-6:%('k
 
2sŁpCHI(/>#6:$/#<-$># +R
< $+-/c%.*J*.#4?@ $L9*.*:$/?#/#bB?@+L#+/0%1&©]+6:*	%14^%161ﬃ/#*1<K%14/] s¥:4"#*Uﬃ/#L9*:+6\ﬁ+6:*y*.@4?# $Lg+-+>q%.61<Vg
42	>@6.+-ﬁB4?#*. &'+K~3+<-?@%1+-L9¥:4"#*-RG79gc$/@9*:?#6.+{%1]ﬃ%A%(X`49%16./#*.<-%.$4/#*2546%1#+{*1ﬃ79+y¥:4"X $ /#4ﬃ%
"G4%1<477%ﬂCI(/q|J6:4/0%14#R0%.#$*	<V#+-<Vg9</"O++K~3+-<?@%.+Lﬃ2%.+6lv%16./#*1ﬃ<-%14/<4779&%6:+bc?#+*\%y*
L#+- $ﬁ+6:+L"0'9%.#+vL]s%V"]ﬃ*.+CJI=28d%.61/@*1<K%1$4/q2546`%.#+v*.79+J¥:4"M]*y $6:+ﬂL@'"G++-/<4779&%.%.+LSR
%1@+9*:+6:ﬁ+6Pﬃ"O46\%1*^%1#+*.+-<4/@Lt%16./#*1ﬃ<-%14/kﬃ/#Lt/#4ﬃ%1©#+*^%1#+< $+/0%CMDE#+q<- $+/0%{<ﬂ/t $*:4"G+
/#4%.©]+-L"O+K2546.+H*:?#"#7%.%.$/#d%1#+v%.61/#*.<-%.$4/¦R]*E*.4B4/_*y%.#+^*.+6\ﬁ+-66:+ﬂ $+-*U%1#ﬃ%E%1#+`¥:4"_#*
 6.+ﬂﬃL@'M"G++-/L#+ %EX&%1SC
U $+/0%1*ﬀ</h4"@%1$/k?@/#$bc?#+L#+/0%1&©]+6:*ﬀ"0'n<47ﬀ"#$/@$/#Wf $4B<ﬂ l794/#4%14/#$< $ &'$/#<-6.+*./#
*.+-bc?#+/#<-+6u+ﬃC@CR%.#+y $4B<ﬂﬃ 3<- $4B<Vg@X%.ﬀ%1#+-$6F4QX/P?#/@$bc?#+E$L@+/0%1&©]+6:*Eu+ﬃC@CR%.#+6FI|rL#L#6:+*.*:+*1KC
  
 H++->#$/#{%16.<Vg}42>#6.+KﬁB$4?#*: '}+[~@+-<?@%.+L%16./#*.<-%.$4/]ﬃ ﬃ¥:4"#*U</M"G+)L#4/#+)/979/0'}Xyﬂ'B*CJDE#+K'
<ﬂﬃ/"G+fgﬃ+>@%_$/ 79+-7946\'RA/#L*\'B/#<V#6.4/#4?#*: 'X6:%.%.+/%.4nL#$*:gGRA2{&%M$*q?#/# $g+- 'h%1]s%_ $ 
*.+-6:ﬁ+6.*{*.7ﬀ?# &%V/#+-4?#*: '2u$ CHi) &%1+6:/]ﬃ%.ﬁ+- 'R¦%1#+K'f</j"O+P*\%146:+Lj$/f%.#+PL]ﬃ%1"]*:+}*H>]6\%H42
%1@+{<-4779&%.%1/#d%.61/@*1<K%1$4/SC
  ﬀ  8:9)8?8 ')% % #&! %( 
Hﬃ%1"]*:+*	$/0%.+61ﬃ<-%X&%1P+ﬂﬃ<V94%.#+6	/}|	6.4/0%14H?@*.$/@{4/# '{%1#+E?@/#L#+6: 'B$/@Hiy%147$<UU6.40ﬃL#<ﬂ*\%
"#*\%16.<-%.$4/SCDE#+ﬃ6.+-+7+/0%/@L %14%1 A46.L#+-6q>#6:4>G+6:%.$+-*q42Hiy%.47$<U6.40ﬃL#<ﬂ*\%M+-/#*.?#6:+j
/]ﬃ%.?#61ﬃ yXyﬂ'n%14rL#+ EX%1oL]ﬃ%1"]*:+6.+<-4Qﬁ+6\'GNW#$ +6:++7+/0%2546.<-+*}2u$ $/#WL]ﬃ%Vﬃ"]*.+-*
%14aL#+ ﬁ+-6U7$*:*.+L9%161ﬃ/#*1<K%14/#*y?#>G4/M6:+<-4Yﬁ+6\'R#%14ﬃ%V G46.L@+6y>#6:+-ﬁ+/0%1*Ad2u $/#^L]ﬃ%Vﬃ"]*.+256.47
L#+- $ﬁ+6:$/#H7+*:*1+-*J$/ﬀ%1@+X6:4/#^46:L#+6-CDE#$*	?@/#2546:7 %.6.+ﬃ%17+/0%J42G2u$ $/#)/#L}4>G+6.ﬃ%14/] 
L]ﬃ%1"]*:+*M+-/#*.?@6.+*M%.]ﬃ%q4/#<+ftL]ﬃ%1"]*:+W6.+-<4Qﬁ+-6.*-R%1@+W46:L#+6M/X#<V¢%9<477%.%.+Lo%.*
%16./#*.<-%.$4/#**<4/#*:$*\%1+/0%X%.{%.#+J46.L@+64%1@+6L]ﬃ%1"]*:+*8<477%.%.+Lv%.#+J*17+	%161ﬃ/#*1<K%14/#*C
 H/#4QX/Wiy%1479<^U6.40ﬃL#<ﬂ*\%A>#6.4%.43<-4 $*E79>@ $+7+/0%?#/@2546:7 6:++-79+-/c%/@L_%.4%V 46.L#+-6A/
%1@+M>#6.+-*.+-/#<+42<-61*:ﬃ/#Ln6.+-<4Qﬁ+-6:'n/kL#O+6:+/0%ﬀXUﬂ'3*_
ª
@R,
 
ŁCDE#+>#6:4%14B<4 `/ 
 
ŁpR2546
+K~@7># +RG $ 4QX*)6.+<-4Qﬁ+6:$/#q>#6.4B<+-*.*)%.4q6.+K%16:$+-ﬁ+d%.#+a+-/c%.$6:+d#*:%.46:'_42	L@+ $&ﬁ+-6.+L79+-*.*.+*-C
DE]ﬃ%d$*-R8%.#+6.+<-4Qﬁ+6:$/#W>#6.4B<+-*.*a#*aﬃ<<+-*.*a%.4Wﬃ $ 	7+*.*.+-*a%^L@+ $&ﬁ+-6.+Lt"O+K2546.+}%{<-61*:#+L
/#LM $ 7+*.*.+-*U%1]s%U4%.#+6`>#6.4B<+-*.*:+*EL#+- $ﬁ+6:+LqX# $+A%lXyﬃ*yL#4QX/SC	I(/M&%1*U*:$7># $+-*:%l2546.7_RB
6.+-<4Qﬁ+-6./#^>#6.4B<+-*.*	$/}|	6:4/0%14vX`4?# $LP#Qﬁ+E%14v6:+># $Q'd%1#+U+/0%16.+y#*:%.46:'d42GL#+ ﬁ+6.+-LP79+-*.*.+*-C
DE#*AX`4?# LW"#6:$/#}%1#+d+>G43<V_ﬁﬃ6.$"# $+ 

?#>%.4qL]s%1+RO/#L%X`4?# $L+K~3+<-?@%1+ﬀ $ S%.61/#*.<-%.$4/@*
%1#ﬃ%9%.#+_>#6.4B<+-*.*q7$*:*.+-LX# $+%}XU*9L@4YX/¦C A4%1<+%1#ﬃ%9%.#+_+K~@<-%. '0;(4/#<+79+-<V]/#*.7*
L#*.<?@*.*.+-LW/WTB+<-%.$4/ 0@C 0P+/#*:?#6.+^%1]s%E%161ﬃ/#*1<K%14/#*A6.+H/@4%A6.+K;=+K~3+<-?@%1+-LWL#?@6.$/@6:+<-4Yﬁ+6\'C
ﬁ+/Z%1#4?@*.?#<Ve/eﬃ>#>#6.4<VZ@$L#+-*M%1#+j<479># +K~3%.$+-*M6.+- !ﬃ%.+L¢%14o6.+-<4Qﬁ+-6:'RH&%7qﬂ'
/#4%)"O+a+<+/0%H2F%1#+ﬀ6:+<-4Yﬁ+6:$/#L]s%V"]ﬃ*.+ﬀ]ﬃ*v79*.*:+Lf%.43497qﬃ/c'Bq%.61/@*1<K%1$4/#*NE%1@+ﬀ<4*\%
42<ﬂﬃ%.<V#$/@m?#>hX%.n%1#+4>G+6.ﬃ%14/] yL#ﬃ%V"#*.+-*"0'h>#6:43<-+*:*.$/@m7$*:*.$/@f%161ﬃ/#*1<K%14/#*}7qﬂ'
"G+<479+##+6	%.]/*.$7># &'ﬀ<4>c'B/#{%.#+AL]ﬃ%Vﬃ"]*.+256.47¤/?#>3;=%.4ﬃ;(L#ﬃ%1+E*:%1+ﬃCi7946:+E+/@+61ﬃ 
L#*.<?@*.*.4/d"O4?@%#4QXt%.4+<+/0%1 &'H$/0%1+-61s%1+6:4?#>{<477ﬀ?#/@$<ﬂs%1$4/)>#6:$7%1&ﬁ+-*/#L^L]ﬃ%1"]*:+
6.+-<4Qﬁ+-6:'_$*E"G+-'4/#L_%1#+^*.<-4>G+{4ﬃ2,%.#$*E>]ﬃ>O+-6C4]46y25?#6:%.#+66:+-25+6:+/#<-+d*:++ﬃRG+ﬃC@CR
ª
3R 2BR
ªª
ŁC
 

   ﬀ  ﬂd F  	}FA 
 ﬀﬃﬂ   5?8=A  9"6 #&8=A    8=A73?8:9"6 ! 5
I(/o*:'B*:%.+7 X%.h*.$/@ $+9L]ﬃ%Vﬃ"]*.+*:+6:ﬁ+6-R`X#+-/ f<- $$+-/0%P6.+-bB?@+*:%.*%.#+<477%d42)*:47+
%16./#*.<-%.$4/SRO%1#+}*.+-6:ﬁ+6H%16:$+*v%.4+K~3+<-?@%1+P%1@+<-4779&%)4>G+6.ﬃ%14/j0ﬃ$/#*\%v%1#+PL#ﬃ%V"#*.+ﬃR/#L
6.+K%1?#6:/#*,%.#+l/#*\XU+-6,%14A%1#+l< $+-/c%CI(/d%1@+U|	6.4/c%.4)>#6:4%14B<4 pRY"O+K2546.+lA*.+6\ﬁ+-6,%16:$+-*%.4)+[~@+-<?@%.+`%.#+
<4797%J4>G+6.ﬃ%14/SR0&%`#*l%.4dL@+ $&ﬁ+-6U/@L9ﬁﬃ $L]ﬃ%.+y%1#+%16./#*1ﬃ<-%14/SCJTB$/#<-+A%.#+Aﬁﬃ $L]s%1$4/ﬀ%1+*\%
$*ﬁ+6:'{*:$7># $+Au<-%.?] $ &'H/{$/0%.++-68<-47>]6.*.4/]KRQ%1#+l4Qﬁ+-6.#+Lﬀ$/0%.6.4BL#?#<+-La/^%.#+J%161ﬃ/#*1<K%14/
6.+-*.>G4/#*:+j%.$7+W"0'%.#+j|	6.4/0%14n>@6.4%.43<-4 v$*q+K~3>O+-<-%.+L%14n"G+794*\%1 &' L#?@+f%14k%1@+"#6.40ﬃL#<ﬂ*\%
>#6:$7%1&ﬁ+ﬃC
D,4L#*.<-?#*.*H%1@+<-4*:%^4ﬃ2U"#6:40L#<*:%.$/#M%.61/@*1<K%1$4/#*RSX`+}<4/#*:$L#+-6v%1#+ v>@%.$7$*\%1$<diy%147$<
U6:40L#<*:% $46.%.#7¤70 sŁ¦ ^|	DU;="#6.40ﬃL#<ﬂ*\%[8/#La%.#+U|,s~34*	 46:%1@7¤
ª¨
ŁCU4%.ﬀ 46:%1@79*
6:+{/@4/3;("@ $4B<VgB/#}/#L%.4 $+-61ﬃ%.+^//@©]/#&%1+v/c?#7a"O+-6A4ﬃ2,2u *.+v2u $?#6:+v*.?@*.>#<$4/#*C
DE#+H|	DU;("@6.40L@<ﬂ*\%M79g+-*%.#+W4>3%1$7$*\%1<*.*:?#7>@%14/o%.]ﬃ%9$/o*.47+_/#+-%(X`46.gc*q%.#+6:+
$*{4B43Lj>#6:4"]"# $&%('W%1#ﬃ%{79+-*.*1ﬃ+*d6.6:ﬁ+qﬃ%^%.#+6{L@+*:%.$/]s%1$4/#*^$/r%.4%Vﬃ 	46.L#+-6Cq@+/
%1@$*E*:*.?#7>@%.$4/#4 $L#*-R#79+-*.*.+*</"O+HL#+- $&ﬁ+6:+L\2u*\%1 BX#+/_%yL#43+-*E/#4%R@%1#+^ﬃ $46:%.#7
$/@<?#6:*9/o25?#6\%1#+-6q<-479>@?@%Vﬃ%.$4/n%.4t+/@*.?#6:+%1#ﬃ%9%.4%Vﬃ E46.L#+-69*9>@6.+*:+6\ﬁ+L 70 sŁC¢I=2$*P%.#+
%16./#*:79*.*.4/PL#+- !ﬂ'} 4/#H<4797ﬀ?@/#$<ﬃ%14/ﬀ $/#gc*R%.#+/}%1#+ 
  1(
R%.]ﬃ%J*R%1@+%.$7+y"G+-%(X`++/
%1@+a>#6:$796:'"@6.40L@<ﬂ*\%1*vﬃ/#LWL#+- $&ﬁ+6:*v}%161ﬃ/#*1<K%14/SR $*
ª
cCy#+/<-4797a?#/#$<ﬃ%14/"G+-%(X`++/
*.+-6:ﬁ+6.*$*>G4$/0%:;p%14ﬃ;=>O4$/0%ﬂR)H|JDU;="#6.4L#<ﬂﬃ*:%$/s¥:+-<-%1*d	
 

'
 
y79+-*.*1ﬃ+*A$/%1@+d/#+K%(XU46.g R
X#+-6.+
W*`%.#+v/c?#7ﬀ"G+6y4ﬃ2*.+6\ﬁ+-6.*ClI=28a/#+K%(XU46.g;( +-ﬁ+- S"#6:40L#<*:%E>@6.$7%.ﬁ+A*yﬂﬁﬃ$ $"# +a5+C#C&R
I|F;(7ﬀ?@ %1<ﬂ*\%[[R3%1@+/t
 
U7+*:*1+*A6.+^+-/#+6.ﬃ%1+-L>G+6"#6:40L#<*:%C
DE#+E<479># +-%.+E|Fs~34*	>@6.4%.43<-4 3#*	 !ﬃ%.+/#<K'a4ﬃ2 BC,I=%J$/s¥:+-<-%.*J#
'
 
87+*:*1+*X#+-/9<-47};
7ﬀ?#/@$<ﬂs%1$4/_*>G4/c%\;=%.4ﬃ;(>G4$/0%R]/#L
ª

 
E79+-*.*.+*AX#+/<-477ﬀ?#/#<ﬂﬃ%.$4/?#*:+*)/@+-%(X`46.g;
 $+Kﬁ+- #"#6.4L#<ﬂﬃ*:%ﬂCFI=2O74*\%	79+-*.*.+*Jﬃ6.+E"#6:40L#<*:%	"0'ﬀ%.#+E*1ﬃ79+y*:+/#L@+6R0X#<V}$*F%.#+E+K~3>G+<-%.+L
"G+]ﬂﬁB$46)42`|J6:4/0%14#ROX#+6:+74*\%H79+-*.*.+*^ﬃ6.+ﬀ?#>GL]ﬃ%.+ﬀ%16./#*1ﬃ<-%14/#*v"@6.40L@<ﬂ*\%^"c'%1#+P>@6.&;
796:'RO%1@+P>#6.4%.43<-4 8<ﬂ/j"G+ﬀ4>@%.$7$+-LW +ﬂL#/#q%.4M !ﬃ%.+/#<K'W4ﬃ2
ª
BR¦/#L 0]
'
 
)/#L	
 
7+*.*.+-*82546>G4/c%\;=%.4ﬃ;(>G4$/0%S/#L{ $4QXy;( +-ﬁ+- "#6:40L#<*:%8<4797ﬀ?@/#$<ﬃ%14/SRﬂ6:+*.>G+<K%1&ﬁ+ &'C	U<Vgc?#>#*
6.+- 'q4/_%.#+^46.$/# O>@6.4%.43<-4 pC
i)*P6.+-25+-6.+-/#<+ﬃRGX`+{ $*:4<-4/#*:$L#+-6%.#+^>O+-6:2546:7qﬃ/#<+^42
 
;(*.ﬃ25+{/#L
ª
;=*1ﬃ25+^>#6:$796:'0;("#<Vgc?#>
6.+-># $<ﬂﬃ%.$4/ 
ª@-
ŁC i %.#4?#x
ª-
Ł)<-4/#*.L#+6:*k*./# $+"]<Vgc?#>SRX`+]ﬂﬁ+j*.>G+<-©]+-L%1#+<-47};
 Q¨
># +K~3%('n2546
'
 
"#<Vgc?#>#*C **:$/#j%1#+
 
;(*.ﬃ25+_<4/@©#?#61s%1$4/SR`%.#+W>#6:$796:'t<ﬂ/ <4779&%
%16./#*.<-%.$4/¢"G+-2546:+f+K~3<V]ﬃ/#$/@o7+*:*1+*MX%.%1#+"#<Vgc?#>#*R)#4QXU+Kﬁ+6-Rv%1#+W"]<Vgc?#>#*_7qﬂ'
7$*.*	*:47+y%161ﬃ/#*1<K%14/#*	2 %.#+>#6.7q6\'a<-61*:#+*-C	DE#$*J +ﬂL#*%.4^+6:4^ !ﬃ%.+/#<K'RB/#L 
'
 
>G4$/0%:;
%14s;(>G4$/0%l79+-*.*.+*`46
 
/#+K%(XU46:g;( $+Kﬁ+- ¦"#6:40L#<*:%C	D,4d<4779&%l{%.61/#*.<-%.$4/9?#*./#d%.#+
ª
;(*1s25+
<4/@©]?#6.ﬃ%14/SRJ%1#+>#6:$796:'t]*P%14jXU%P2546}j6.4?#/#L3;p%16.>h79+-*.*1ﬃ+X%1o+ﬂﬃ<V "]<Vgc?#>¦C I=2
%1@+{>@6.$796\'q<-61*:#+*-R
ª
;(*1s25+H?]6./0%1++-*A%.]ﬃ%E%.#+^"]<Vgc?#>#*A]ﬂﬁ+d $ G%16./#*1ﬃ<-%14/#*E<-4797%:%1+-L
"0'%.#+ﬀ>#6:$796:'CvA4YX`+-ﬁ+6-R8/f46:L#+6A%14M+-/#*.?#6:+P<4/@*.$*\%1+-/#<-'o5pC+C&RSﬃ%)794*:%v4/#+a>#6:$796:'ﬃ%v
%179+ﬂKR
ª
;=*1ﬃ25+y%.+<V#/@$bc?#+*`6.+- 'P4/9<-<?#6.ﬃ%1+2u$ ?#6.+UL#+-%.+<-%.$4/¦C	DE#$*l>#>@6.40<V]*`^ !ﬃ%.+/#<K'P42
ª
cR#/@LM$/s¥:+-<-%.*
ª

'
 
`/#L 79+-*.*.+*U$/q%.#+v/#+K%(XU46:g92546`<ﬂ*:+*y/qX#<V<477ﬀ?#/#<ﬂﬃ%.$4/
$*E"0'>G4$/0%\;=%14s;(>G4$/0%U/#L_ $4QXy;( +-ﬁ+- S"#6:40L#<*:%R]6.+*:>O+-<-%.ﬁ+- 'C
DFﬃ"# $+
 
<-479>#6.+-*}|J6:4/0%14X%. ^|	DU;="#6.40ﬃL#<ﬂ*\%/#Lo|FY~@4*R
 
;(*1s25+RJ/#L
ª
;=*1ﬃ25+ﬃCtDE#*
<479>]ﬃ6.$*:4/o$*4/# 'hL@4/#+254696:+-25+6:+/#<-+f>#?#6:>O4*.+*9*./#<+_%1#+
 
;(*.ﬃ25+Wﬃ/#L
ª
;=*1ﬃ25+>#>@6.40<V@+*
79g+^L#&¦+-6.+/0%A*:*.?#7>@%.$4/#*ﬃ"O4?3%E%1#+^?#/#L@+6. &'B$/#}*:'B*\%1+7 ﬃ/#L+-/#*.?@6.+{L#O+6:+/0%?]6./0%1+-+*
%1#/_|J6:4/0%14PX%. ^|	DU;="#6.40ﬃL#<ﬂ*\%A/#L_|FY~@4*C`|J6:4/0%14}+bc?#>#>G+LX%. H|	DU;("@6.40L@<ﬂ*\%A/#L
4>@%.$7$-+L|FY~@4*_#*%1#+j*1ﬃ79+ $ﬃ%1+-/#<-'*
ª
;(*.ﬃ25+C£i*2546M%1#+j/c?#7ﬀ"G+64ﬃ2a7+*:*1+-*Rv/
>G4$/0%:;p%14ﬃ;=>O4$/0%{/#+-%(X`46.gc* H|	DU;("#6:40L#<*:%ﬀ$*


I
{X# $+}%1#+M4ﬃ%1#+-6P>#>#6:40<V#+-*}6.+

[C
DE#+}7+*.*.+P<-479>@ $+K~3&%('W42 H|	DU;("#6:40L#<*:%^<-4?# L"O+P6:+L#?#<-+Lr%14

vs%v%1#+P+[~3>O+-/#*.+42
/k/#<6:+ﬂ*:+M42A4/#+	?#/@%ﬀ/m%.#+M !s%1+/@<-'CI=2E%.#+M/#+K%(XU46.gt>@6.4QﬁB$L#+-*}W $4QXy;( +-ﬁ+ l"#6.40ﬃL#<ﬂ*\%
>#6:$7%1&ﬁ+ﬃR H|	DU;("@6.40L@<ﬂ*\%	/#La4>@%179+-La|,s~34*$/Y¥:+<-%F"G4?@%,%1#+`*17+`/c?#7a"O+-6F42 7+*:*1+-*
*
ª
;=*1ﬃ25+ﬃCFm+H/#4%1<+v@4YX`+-ﬁ+6%1]s%y2u $*:+)2u $?#6:+)L#+K%1+<K%14/7qﬂ'9 $+LM%14P/#<4/@*.$*\%1+-/#<+*yX%.
ª
;=*1ﬃ25+ﬃCﬀ%1r|	6.4/c%.4#RS2u *.+ﬀ2u $?#6:+ﬀ*.?#*:>#$<-$4/@*{79ﬂ'f>#6:+-ﬁ+/0%d%.61/@*1<K%1$4/#*H256.47 <4779&%.%.$/#
%1+-79>G46. $ &'RB"#?@%A<4/@*.$*\%1+-/#<-'* XUﬂ'3*+-/#*.?#6:+LSC

¶dµÊ¸
	 ·dµ
Õ!Ó
¸


Ó
µwµ
Ó
µ 6¶f·
Ô
¸X·d´oµ 
Õ
×'·d¶Ê´
²A¶f·d¸ﬁﬀ ×
Õ
´`´`·ﬂ
Õ
´ ×
Õ
´`´ﬁ·ﬂ
Õ
´
ﬃ
[
Æ
¢dnwVXpqmdTopqvw^ ! x#"%$ ﬁzx#"'&7ﬁz "($  Vq¹d^wehFe¦v_^wehTVqnbmsYon
[pÎ!VXv ª( x#"'&7ﬁz x#"%$ ﬁz ÄqY`csYonbpqWÈTopqvwY
[pÎ!VXvrxÀVq¹d^wehFehoY`m=z ! «x#"'&7ﬁz "($  pqmdp¹d^_Y`m^_VÅ[(nwVXcj^_V
ﬂvwp§ÀY  "'&   WZVXv_^-^_nbpqcfvwpqT^weZVXcdv
vwp§ÀY ! x#"'&7ﬁz " pqToToisnbp^_YË^weh¼YoVXis^wv
DFﬃ"# $+
 
NlU4*\%A42,%.+6:79/]ﬃ%1/#PP%16./#*1ﬃ<-%14/
ª-
 ﬀZ  "!15 9;!2 "! 9)!=9   %
m+M"#?# %aW*.79># +9>@6.4%.4%('B>O+%14*:*.+-*.*P%1#+q4Yﬁ+6:#+ﬂLh/c%.6.4BL#?#<-+Lk"0't|J6:4/0%146:+ !s%1ﬁ+9%.4
/#4/B;(6.+-># $<ﬂﬃ%.+L}<4/@©]?#6.ﬃ%14/SCI(/}%1@+>#6:4%14ﬃ%('3>G+RB+-ﬁ+6\'9*:+6\ﬁ+6U]*J*.+Kﬁ+6. ¦+[~3+<?3%1$4/9%1@6.+ﬂﬃL#*
/#Lt4/#+q<-477ﬀ?#/#<ﬂﬃ%.$4/%1@6.+ﬂﬃLSC J<Vn+[~3+<?3%1$4/t%1#6:+ﬂLt<ﬂ/k+[~3+<?3%1+4/#+%16./#*1ﬃ<-%14/ks%
W%179+q0/#*:%d%1#+ 43< lL]ﬃ%Vﬃ"]*.+r5pC+C&R%1#+_Hy¤74BL#+ !KCDE#+<-4797a?#/#$<ﬃ%14/m%.#6.+L
$7># +7+/0%1*Hs%147$<d"#6.40ﬃL#<ﬂ*\%ﬂCPiy%H%.#+}"]<Vgc?#>#*-R,4/@ 'f4/#+P+K~3+<-?@%14/j%1#6:+ﬂLr$*Hﬃ<-%1&ﬁ+ 8%.#+
4%.#+6:*v*.79># &'MXU%2546A%.#+ﬀ*:+6:ﬁ+6v%.4q"G+<479+d>#6.7q6\'CAD,6./#*.<-%.$4/#*)6.+d+/@+61s%1+L 43< $ &'
ﬃ%E%.#+^>#6.7q6\'q*:+6\ﬁ+6-C
J<Vj+K~3+<-?@%14/f%1#6:+ﬂLj]ﬃ*HHE <4/#/#+<K%14/f%14q%.#+P $4B<ﬂﬃ 8L#ﬃ%V"#*.+ﬃR¦%1#6:4?#fX@$<V
%*.+-/#L#*dT#Hn6.+-bB?@+*:%.*C^i2%.+6v*:+/#L@$/#q6:+bc?#+-*:%H%149%1#+ﬀL#ﬃ%V"#*.+ﬃR¦%1#+d%1#6:+ﬂLfXU%.*2546%.*
6.+-*.>G4/#*:+CyI=2%.#+^6.+-bB?@+*:%)$*A}<4779&%E4>G+6.ﬃ%14/SR]"G+-2546:+^2546:XU6.L#/#%E%14}%1@+dL]s%V"]ﬃ*.+R]%.#+
%1@6.+ﬂﬃLr*:+/#L@*dﬃ $ 	T@^h6.+-bc?#+*\%1*^%14M%1@+P4%1#+-6H*.+-6:ﬁ+-6.*-R,*\%V6\%1$/@M%1#+P"#6:40L#<*:%^+[~3+<?3%1$4/j2546
%1@$*F%.61/#*.<-%.$4/¦CFDE#+E"#6:40L#<*:%J+[~3+<?3%1$4/*,%.#+/}<4/c%.$/c?#+-L"0'ﬀ%.#+y<-4797a?#/#$<ﬃ%14/d%.#6.+L
$/%.#+^>#6.7q6\'Mﬃ/#L/%1#+^"]<Vgc?#>@*C
iy%147$<"@6.40L@<ﬂ*\%9*P$7># $+-79+-/0%1+Ln"#*.+-L 4/h%1#+4>3%1$7$-+Lh|,s~34*}>#6.4%.43<-4 {
ª¨
ŁChi) $ 
7+*.*.+-*U6:++[~3<V]/#+-LM?#*:$/#{DAy|.ﬃI|,CBI(/%.#+"#*.+-/#<+42¦2uﬃ$ $?@6.+*Jﬃ/#L92u $?#6:+y*.?@*.>#<$4/#*R3
"#6:40L#<*:%6:+*.?@ %1*E/P79+-*.*1ﬃ+v256.47 %1#+H>@6.$796\'%.4 $ G"]<Vgc?#>#*-RG/_<Vgc/#4QX $+L@+^79+-*.*1ﬃ+
256.47 +ﬂ<Vf"#<Vgc?#>f%14%1#+d>#6.7q6\'RG/#LW©]/# ,7+*:*1+d256.47 %1#+d>#6.7q6\'M%14%1#+{"]<Vgc?#>@*C
DE#+{>#6.7qﬃ6:'M</WL@+ $&ﬁ+-6%.#+H%16./#*1ﬃ<-%14/ﬃ2%1+-6A&%6.+-<+&ﬁ+-*v/W<Vgc/#4QX $+L@79+-/0%256:47 }7qs;
¥:46:%('r42*.+-6:ﬁ+6.*_5$/#<- $?#L@$/#%1*:+ &2V[Cfy<Vgc?#>@*PL#+ ﬁ+-6d%.#+q%16./#*.<-%.$4/k?@>O4/t6.+<-+>@%P42E%.#+
*.+-<4/@Lk79+-*.*.+9256:47 %.#+q>#6:$796:'CqI(/m<ﬂ*:+q42y2uﬃ$ $?@6.+*^ﬃ/#Lm2u $?#6:+}*.?#*:>#$<-$4/#*-RF746.+}7+*;
*1ﬃ+*d6.+P+[~3<V]/#+-Lt%14+-/#*.?#6:+%.]ﬃ%^X]ﬃ%.+-ﬁ+6{L#+ ﬁ+-6:'46.L#+-6{*H<V#4*:+/k"0'f%.#+9>@6.$796\'W*
 &Xyﬂ'B*6:+*:>O+-<-%1+-Lf"0'_/0'25?@%1?@6.+^>#6.7qﬃ6:'j
ª¨
ŁCJt+d*.*:?#7+^%.]ﬃ%%1@+6.+{$*A &Xyﬂ'B*79Y¥:46:%('
42,*.+-6:ﬁ+-6.*?#>SR /#L_L#4}/#4%A+[~@+-<?@%.+aP*\'3/@<V#6.4/@4?#*) 4/#P*>]ﬃ6:%428%1#+^"#6:40L#<*:%asŁC
i2%.+6P%1#++[~@+-<?@%.$4/h%1@6.+ﬂﬃL"#6:40L#<*:%.*qf%.61/#*.<-%.$4/¦R`&%ﬀXyﬃ%1*P2546} 43< U+Kﬁ+/0%q<46;
6.+-*.>G4/#L#/#f%14W%1*dL#+ ﬁ+6:'CDE#$*a+-ﬁ+-/0%}$*a6.$*:+Ln"0'r%1#+<-4797a?#/#$<ﬃ%14/j%1#6:+ﬂLn4/@<+q%.#+
%16./#*.<-%.$4/f*vL#+- $ﬁ+6:+LSC^DE#+ﬀ+[~3+<?3%1$4/j%.#6.+L6.+<-%.*v%14q%.#+PL#+- $ﬁ+6\'W+Kﬁ+/0%{"0'W<-+6\%12'B/#
%1@+y%161ﬃ/#*1<K%14/SCFI=2 %.#+y%16./#*1ﬃ<-%14/ﬀ>]ﬃ*.*.+-*	%1#+E<-+6:%.©]<ﬃ%14/a%.+*:%R%1#+E+[~3+<?3%1$4/}%.#6.+L}*.+-/#L#*
P<477%E4>G+6.ﬃ%14/M%14P%.#+^L]ﬃ%Vﬃ"]*.+ ]4%1@+6:X*.+ﬃR]%*.+-/#L#*/"O46:%E4>G+6.ﬃ%14/SC
U4/#<-?#6.6:+/0%}%161ﬃ/#*1<K%14/#*P/#+Kﬁ+6}]ﬂﬁ+%.#+6ﬀ46:L#+6ﬀ6:+-ﬁ+6.*:+LL#?#+M%14j/#4/3;(L#+K%1+-6.7$/#*.7 42
ª  
%1@6.+ﬂﬃLW+K~3+-<?@%.$4/SCD84q*:++dX0'R¦<4/#*.L#+6%1#6:+ﬂL@* 

/#L 
I
+K~3+<-?@%1/#q%(X`49%16./#*.<-%.$4/#*-R%ﬀﬃﬂ
/#L ﬀ1R3<-4/#<-?#6.6:+/0%1 &'CJI=2>ﬀﬃﬂ/#L ﬀF<4/ #$<-%R3%.#+6:+)$*l*.479+AL]ﬃ%1a%.+7£%1@+-'"O4ﬃ%1q%.6:'P%14ﬀ<<-+*.*-C
DE#+P©]6:*:%^%16./#*1ﬃ<-%14/f%1#ﬃ%^*.?#<-<+-+L#*{%14#4 LrM $4B<VgW4/%1@+PL]ﬃ%V3R*1ﬂ' ﬀﬃﬂsR>#6.4B<+-+L#*{"#?@%H%.#+
*.+-<4/@L4/#+R%ﬀVROX $ "G+ﬀ"# $4B<Vg+-Lf"0'%.#+ﬀL]s%V"]ﬃ*.+CDE#+6:+-2546:+R 
I
X$  /#4%)]ﬂﬁ+}9<V#/#<+ﬀ%.4
"#6:40L#<*:%+ﬀy?#/0%1 >ﬀU</<-<+*:*%.#+d6:+bc?#+-*:%1+-LjL]ﬃ%V}%.+7_R /#L
ﬀ`X$  4/# &'<<-+*:*)%1#+{L]ﬃ%1
%.+7 s2%1+6	ﬀﬃﬂP6:+ $+*.+-*d&%1*H 43<Vgc*C9D,6./#*.<-%.$4/ ﬀﬃﬂﬀX$  6.+- $+ﬂﬃ*.+}%.*{ 43<Vgc*{ﬃ2%.+6^%^*{L@+ $&ﬁ+-6.+L¦R
/#L%1c?#*-R]%</#/#4%A"G+v%1]s%+ﬀJX$  ¦"G+^<4779&%.%.+L"G+-2546:+ ﬀﬃﬂﬃC
 ﬀ  ﬃﬂ?%     %( 670 % 5 9;' %,9;3  
4]46%.#+ﬀ+[~@>G+6:$7+/0%1*-R¦X`+ﬀ?#*.+-L%1#6:++ﬀL]s%V"]ﬃ*.+ﬀ*:+6:ﬁ+6:*{<-4/#/#+-<-%.+L%1#6:4?#f
 -
WU&% %1B;
+6:/#+-%^/@+-%(X`46.g CPDE#+|	6.7q6\'W+[~3+<?3%1+*{$/j
-
W|8+/0%1?#7 I.I:Iy|*£X&%1
ª
2`'c%1+
wiH B4/#+v4ﬃ2S%1#+)"]<Vgc?#>#*{5#+6:+ﬂﬃ2%.+6R@y<Vgc?#>
 
	+K~3+<-?@%1+-*$/M 2
-A-
WAv|8+/0%1?#7I:I.Ily| *
X%.
 Yª
MW`'c%.+PwAiv  %1#+d*.+<-4/#L"]ﬃ<VgB?@>ou#+-6.+ﬂs2%1+6-RSyﬃ<VgB?@>
ª
+[~3+<?3%1+*H/f
ª@-A-
WA
|,+-/0%1$?@7 |	6.4oy| * X&%1
 Qª
kWl'B%.+jwAivmCUDE@+|	6.$796\'o/#Ly<Vgc?#>
ª
6.?#//#L#4QX*
D #C
-
RJ/@Lhy<Vgc?#>
 
6.?#/@*a$/#L@4YX*
ª@-A-A-
|	6.4ﬃ25+*.*:$4/# pCfi $ l*.+-6:ﬁ+-6.*}6.?@/<4779+-6.<-! 
L]ﬃ%1"]*:+R`$/#*\%V  $+LmX%1@4?@%/0'n%1?@/#$/#@ChU477ﬀ?#/#<ﬂﬃ%.$4/tX&%1h%1#+L]s%V"]ﬃ*.+$*P%.#6.4?@
HE
ª
C
-
C
DE#+_L]ﬃ%Vﬃ"]*.+]ﬃ* 2j*.79 !6^%Vﬃ"# $+-*R
J/E/C#,E.F
R
J!/E/E#,E<F	
R)CC&CR
J!/</C#,E<F

RUX&%1
 -A-A--
6.+-<46:L#*P+ﬂﬃ<VSCmi6.+<-46.Ln*ﬀ<479>G4*.+-Ln42 2©]+- $L#*-N
J!/E/$F  CD

 -
"0'c%1+-*V[R
J$D 

 /-
"c'c%.+*V[R


J&%/ 

 
"0'c%1+ﬂKR
JJ&%/&

 -
"0'c%1+-*VKRﬃ/#L
F!$D."

 -
"0'B%.+*1KC J<Vf%V"@ $+a*/#L#+[~@+-Lj"c'
%1@+
J!/E/@F ;CD
©]+ LSC
t+}]ﬂﬁ+9<-4/#*.L#+6:+Lr4/# &'f?#>GL]ﬃ%.+}%.61/@*1<K%1$4/#*H$/%1@++[~3>O+-6.$7+/0%.*{*:$/#<-+P%1#+-*.+96.+ﬀ%.#+
4/#+-*H%1]ﬃ%^+/#+-61ﬃ%.+/0%1+6.<-%.$4/@*v"O+K%(XU+-+/m*.+6\ﬁ+-6.*RF/#Lj<ﬂﬃ/m*: $4QX L@4YX/j%1@+}2uﬃ$ $4Qﬁ+6v7+<V]Y;
/#*.7_CUHyZ]*iv|	I +*%.]ﬃ% $ 4QXeﬃ>#># $<ﬂﬃ%.$4/@*U%14L#$*\%1/#?#*.bc?#+6:$+*256.47 ?#>GL]ﬃ%1+^%16./#*;
<K%1$4/#*ChDEc?#*R`%1#+>#6:$796:'t<ﬂ/o?#*.+%.#+*:+Wiv|	I +*%.4j>#6.4B<+-*.*bB?@+6.+*4/# &'k $4B<ﬂﬃ $ 'C J<V
%16./#*.<-%.$4/_]*A"O+K%(XU+-+/
 
/#L 2X6.&%1+^4>G+6.ﬃ%14/#*C`DE#+a/c?#7a"O+-642F4>G+61s%1$4/#*$/%16./#*;
<K%1$4/SR/#Lj%1#+P%1"# $+-*^/#Lr+/0%16:$+-*^%.#+-'f?#>OL#ﬃ%1+6:+6./#L#479 &'W+-/#+6.ﬃ%1+-Lr254 $ $4QX/#?#/#&;
2546:7 L#$*\%16:$"#?@%.$4/¦CPi %('B>#<ﬂ lT@^4>O+-61ﬃ%.$4/j 434gc*H $g+ +
E"!J&F! J!/E/C#E<F  &FBJJ5%/&

	

 J!/E/$F  CD

	ﬀﬁ
+&C
ªª
 ﬀ ﬃﬂ?%R %(   !1 0 8=5?#&% !    "! 5 9)!
I(/4?#6`+K~3>G+6.79+-/0%1*RBXU+vﬁﬃ6:$+-L9%1@+v7ﬀ?# &%1$>@6.46.779/#v $+Kﬁ+- 	p|l8[R3%1#ﬃ%y*R3%.#+)/c?#7a"O+-6y42
+K~3+-<?@%.$4/ﬀ%.#6.+L#*/d%1@+y>#6.7qﬃ6:'{/#Ld%1#+l%1#/#gH%1$7+)uDDA[Rﬃ%.]ﬃ%*Rs%1#+U%.$7+Uﬃ/ﬀ+K~3+<-?@%14/
%1@6.+ﬂﬃLf$/_%1#+d>#6.7q6\'MXU%.*vﬃ2%.+6A%A©]/#$*:#+*4/#+{%161ﬃ/#*1<K%14/f/@Lf"O+K2546.+d%A*:%16:%.*v/@4%1#+-6
4/#+ﬃC v/#<+M%1#6:+ﬂL@*ﬀ*:%16:%.*P%16./#*.<-%.$4/SR,%a+K~3+<-?@%1+-*ﬀ%1#+q%.61/@*1<K%1$4/n*d2uﬃ*:%Pﬃ*ﬀ%d<ﬂ/¦C
DE#+^%1#/#g9%.$7+v<4/c%.6.4 *y%1#+^6.ﬃ%1+^428%16./#*1ﬃ<-%14/#*+K~3+-<?@%.+LW"0'_P*./# +v%1#6:+ﬂLSC
D,4_"#?# $L%1@+61>#@*d>#6:+*:+/0%1+-Lk/#+K~B%R8X`+9<-4/#L#?@<-%1+-Ln*.+-6.$+-*d4ﬃ2U+[~@>G+6:$7+/0%1*-R,+<Vt4/#+
X%.tﬃ"O4?3%d
-A-A-A-
%16./#*1ﬃ<-%14/#*-CqDE#++K~3+<-?@%14/#*{XU+-6.+q"@6.4gﬃ+/k?#>r$/0%.4*:+7+/0%1*d42Eﬃ"O4?3%
ª-
*.+-<4/@L#*C9iy%d%.#+}+/#Lr42y+<Vr*.+79+-/c%RF*1ﬃ79># +P42lﬁﬃ $?#+-*{4ﬃ2U/c%.+6:+*:%{XU*H%Vgﬃ+/¢5+C#C&R
%1@6.4?##>#?@%Rl6:+*:>O4/@*.+M%179+ﬂd/@Lhﬃ%ﬀ%1@+M+/#Lh42%.#+M+K~3+-<?@%.$4/SR	X`+<ﬂ <?# $ﬃ%1+-Lt%1@+$6a79+/
ﬁﬃ $?@+CqD84_+ $79/]ﬃ%.+ﬀ$/#&%1$ ,%.61/#*:$+-/c%.*R%1#+}ﬁﬃ $?@+*{*17># $+-Lm/%1#+}©]6.*\%a*:+7+/0%{XU+-6.+9L#$*;
<ﬂﬃ6.L#+-LSCJi) $ ¦79+/ﬁﬃ $?#+-*ﬃ6.+H>#6:+*.+-/0%1+LX%1_}<4/3©]L#+/@<+{$/0%1+-6:ﬁﬃ S42
¨

 
C
I(/+<VW+[~3>O+-6.$7+/0%EX`+d7+ﬂﬃ*.?#6:+L%(XU49*.>G+<K%1*A42,*:'B*:%.+7 >O+-6:2546:7qﬃ/#<+ﬃN
   :

 :   !#"  
DE#+{%.$7+H%E%1g+-*%14+K~3+-<?@%.+ﬀ}*.$/@ $+H%16./#*.<-%.$4/+/@L3;=%.4ﬃ;(+-/#Lfﬃ%%.#+
|	6.7qﬃ6:'CDE#+*\%V6\%q%179+_$*979+*.?@6.+L¢797+L@!ﬃ%.+ 't"O+K2546.+$/#&%1$ﬃ%1/#%1#+W%.61/@*1<[;
%.$4/ #%.#+{+/#L_%1$7+H$*7+ﬂ*:?#6.+-LW797+L#$ﬃ%1+- '9ﬃ2%.+6<477%.%.$/#d%1#+^%16./#*1ﬃ<-%14/SC`DE#+
6:+*.>G4/#*:+{%.$7+v$*y%.#+/%1@+{L@O+6.+-/#<+{"G+-%(X`++/_%1#+^+-/#L%.$7+H/#L*:%16:%%.$7+C
 ﬂ

ﬁﬂ
,
	
DE#+%16./#*1ﬃ<-%14/#*P>G+6ﬀ*:+<-4/#Lh%1]ﬃ%f*:+6\ﬁ+6>#6:43<-+*.*}<-4797%.*Cji)*ﬀ2546
6:+*.>G4/#*:+U%179+ﬃRﬃ%.#+`%.#6.4?@#>#?@%F$*,79+*.?#6:+LP"0'{%1#+U|J6:$796:'C,i*F>#6:+-ﬁB$4?#*. &'aL#+-*.<-6.$"G+L¦R
%.#+	+K~3+<-?@%14/{$*L#&ﬁ3L#+LH/0%14*.+-79+-/0%1*C,DE#+	%1#6:4?#@>#?@%42B%1#+	+[~3+<?3%1$4/d*S<ﬂ <?# $ﬃ%1+-L
*E%.#+{Qﬁ+6.+^428%1#+H%1@6.4?##>#?@%A42,+ﬂ<V*.+-79+-/0%ﬂC
*C  C# 
 *+


8 1 A 8 =+;35&$6 " A,$B8 9
DE#+P6.>##*H/ 4F?#6.+-* 0 29*.#4QX %1#+P4Qﬁ+-6.#+Lr42l6.?#/#/@$/#|	6:4/0%14_*v<-479>#6.+-Lf%14M/#4/B;
6.+-># $<ﬂﬃ%.+LSR*:$/# $+ﬀ79<V#/#+P*:'B*:%.+7_CPt+}bc?]/0%1&2'f%1@+4Qﬁ+6.@+ﬂLm$/f%1+-6.7*^42U"G4%.r6:+*:>O4/@*.+
%179+v/#L%1#6:4?##>@?@%ﬂC
DE#+ﬀ6.>##*$/ 4F$?#6.+-* 0Mﬃ/#L9*:#4QXx%1#+d6.+- !ﬃ%.$4/#*:#$>_"G+-%(X`++/%.#6.4?@#>#?@%)/#LW7ﬀ?# %.&;
>#6:461ﬃ797$/#9 $+Kﬁ+ 2546)ﬁﬃ6.4?#*)%.#$/#g_%179+-*C 4]46)+ﬂ<Vj%1#/#g%.$7+RGXU+}*.@4YX¤q%1#6:4?##>@?@%
6.>#q2546`d*:$/# $+AL]ﬃ%Vﬃ"]*.+*:'B*:%.+7/#La6:+># $<ﬃ%1+-LqL]ﬃ%1"]*:+)*\'3*\%1+-7C	m+)<ﬂﬃ/q%1#+-/ML#+K%1+6;
7$/#+A%1#+H4Qﬁ+-6.#+LW4ﬃ2F|	6:4/0%14}"0'M<479>]ﬃ6.$/@a%1#+H61>#M2546EP*.$/@ $+L]ﬃ%Vﬃ"]*.+H*\'B*:%1+-7 %14ﬀ%.#+
ª
0
 	
 
 	

	
 
	

  ﬁﬀ	ﬂﬃﬀ   !ﬃ" $#   %'& 
(
) *
+ ,
-
) .
,
/
0
(1
2
3
454 65 5
7
86
9
56
:
;
46
 

4,$?#6:+ 0@N 	/#*:+7ﬀ"# +{%.#6.4?##>#?3%
 <	
=>
 	

	
=>
	

  ﬁﬀ	ﬂﬃﬀ   !ﬃ< $#   %'& 
? @A
.
+ B
A
@
/
C D
@
0
D
A
@E
3
454 5 5
:F5
:
;F5
;
45
4
 65
 
5

4F$?#6.+H#N 	/#*:+7ﬀ"@ $+^6.+-*.>G4/#*.+^%179+
5	
 
56	

45	
 
45	

  ﬁﬀ	ﬂﬃﬀ 

 !ﬃ"
$#


%'&

(
)
*
+ ,
-
) .
,
/
0
(1
2
3
454 65 5
9
56
:
;
46
 

4F?#6:+{3N 	/#*.+-7ﬀ"# $+H%.#6.4?@#>#?@%a5<4/0%ﬂC 
5<	
=>
56	

45<	
=>
45	

  ﬁﬀ	ﬂﬃﬀ 

 !ﬃ<
$#


%'&

? @A
.
+ B
A
@
/
C D
@
0 D
A
@E
3
454 5 5
;
45
4
 65
 
5

4,$?#6:+ 2@N	/#*.+-7ﬀ"# +{6:+*:>O4/@*.+^%1$7+}5<4/0%ﬂC 
6.>#W2546)M6.+-># $<ﬂﬃ%.+LWL#ﬃ%V"#*.+ﬀ*\'B*:%1+-7 2546)qﬁ+/f%.#$/#g%.$7+C4]46+K~@7># $+ﬃRG2546vq%1@$/#g
%179+P4ﬃ2
-
u*:++ 4F$?@6.+0 v6.?@/#/#$/@|	6:4/0%14_6.+*:?# %.*d/r%.#6.4?@#>#?@%{L#+-<6:+ﬂ*:+q42U"G4?@%
 
0
 
X#+-/M%1#+v7a?# %.&;(>@6.46.779/#) +-ﬁ+- ¦*Ea/@L
ª- 
X#+-/M%1#+v7a?# %.&;(>@6.46.779/#) +-ﬁ+- ¦*
ª
3C
46:+4Qﬁ+-6RB)%1@$/#g^%179+`42
-
$  $?#*\%161s%1+*8%1#+`XU46:*:%\;(<ﬂﬃ*.+*.<-+/]6:$4v2546|J6:4/0%14#C,I(/P%1#*F*.<-+/]ﬃ6.$4@R
%1@+6.+H*y79s~3$79 <4/0%1+-/0%1$4/2546U/#+K%(XU46:gM6.+-*.4?@6.<+-*ClI=2F/#*:%.+ﬂLMX`+H<4/#*.L#+6a%.#$/#g}%179+42

-A-
7*.+-<q 4F$?#6.+^KR#%1@+{4Qﬁ+6.@+ﬂL_2546/0'M%1@$/#gq%.$7+v$*E +*:*%.]/
 - 
C
DE#+A61>@#*J$/$4F$?#6.+-*	dﬃ/#L 2Hbc?]/0%.2'ﬀ%.#+6.+*:>O4/#*.+[;=%179+E4Qﬁ+6.@+ﬂL942¦6:?#/#/#/#{|	6.4/0%14@C
i)*H2546v%.#+ﬀ%1@6.4?##>#?@%{7+ﬂ*:?#6.+-79+-/c%.*R86.+-*.>G4/#*.+}%179+a61>@r*:#4QX*{%.#+P6.+- !ﬃ%.$4/@*.#>"O+[;
%(X`++/¢6:+*:>O4/@*.+W%.$7+ﬃ/#L 7ﬀ?@ %1 ;(>#6:46.797$/@W $+Kﬁ+- A2546rﬁ+/ %.#$/#gk%.$7+Ci0/SR`%.#+
X`46.*\%:;(<*.+^4Qﬁ+-6.#+L43<-<?#6:*yX%.a%1#/#g%.$7+)42
-
/@LM%1#+H79s~3$7ﬀ?@7 7a?# %.&;(>@6.46.779/#
 $+Kﬁ+- B<-4/#*:$L#+-6.+LMuC+ﬃCR
ª
[C,I(/^%1#*>]6:%.$<-?# !6<*.+ﬃRﬃ%.#+`6:+*:>O4/@*.+J%1$7+	4Qﬁ+-6.#+Lﬀ$*8"G4?@%
ª
2
 
C
i)*H</"G+P*.++-/r256:47 %1#+ﬀ6:+*:>O4/@*.+K;p%179+ﬀ61>#@*RS%1@+P#$@+6%.#+P7ﬀ?# &%1 ;(>#6:461ﬃ797$/#P +-ﬁ+ pR
%1@+H"#$+6U%.#+H4Qﬁ+6:#+ﬂﬃL42,6.?@/#/#$/@}|J6:4/0%14#C	i*E%1#+H7ﬀ?@ %1 ;(>#6:46.797$/@H $+-ﬁ+ S/#<6:+ﬂ*:+*-R]*.4
ª

L#4B+*E%1@+{<-4/0%1+-/c%.$4/2546E/#+K%(XU46.g6.+-*.4?@6.<+-*C
*C  C  =+ 1 3F8921 + 
$
:+ 	 ),+;"    8 9
I(/ 4,$?#6:+*
 
/@LfX`+a*:#4QX 9"#6:+ﬂg;=L#4QX/f42%.#+d6:+*:>O4/@*.+a%.$7+{7+ﬂﬃ*.?#6:+7+/0%1*(¡¢X`+a*.@4YX
X#+-6.+^%1#+{+ $>#*.+-L_%.$7+vXyﬃ*)<K%1?]ﬃ $ '9*.>G+/0%C 4]46y%1@+d"#6:+ﬂg;=L#4QX/SR]XU+{?#*.+^%1@6.++{<ﬂs%1+46.+*N

  (9 !#"  
RY%1#+l+ $>#*:+Ld%.$7+2546+K~3+-<?@%.$/#vT#HM*:%Vs%1+7+/0%.*8%.#6.4?@{%.#+UHEr/c%.+6\2u<+ﬃR
u"]
&(ﬁ:  !#"  
RF%1#+9+ $>#*.+-Lk%179+ﬃ*a*.+-+/n"0'r%1#+M>@6.$796\'*.+-6:ﬁ+-6Va42y+K~3+<-?@%1/#iy%147$<
U6:40L#<*:%RU/@L 5<Q
	
ﬁ" " !#  !#"  
RJ%1#++ $>#*:+Ln%179+M%.4r+[~3+<?3%1+%1#+%16./#*.<-%.$4/h<4797%
4>G+6.ﬃ%14/"0'%1#+^>#6:$796:'9*.+-6:ﬁ+-6C
4F$?#6.+-*
 
/@La*.#4QXea6.+-*.>G4/#*:+K;=%.$7+)"#6:+ﬂg;=L#4QX/M2546yd%.#$/@g%.$7+42
-
/#L
--
79*:+<ﬃR
6.+-*.>G+<K%1ﬁ+ &'CU4ﬃ%1j©]?#6:+*a*:#4QX£%1@+9"#6:+ﬂgL@4YX/k*:*:%1<Vg+-L#f6.>##*-R,X%.mi"O<*:%{%179+
*:%1<Vg+-L¢4/h%14>42 F~3+<_%1$7+R`/#LU4779&%ﬀ%179+*:%1<Vg+-L¢4/h%14>42vi"O<*:%%179+ﬃCDE#*
7+ﬂ/#*d%1]ﬃ%PfL]ﬃ%V>O4/0%ﬀ4/k%.#+61ﬃ>#n !"G+ +L ~3+-<%.$7+9*a%1@+<-%.?] y7+ﬂﬃ*.?#6:+Lkﬁﬃ $?@+
2546 F~@+-<d%.$7+CyI(/f<-4/0%16.*:%R¦L]ﬃ%V>O4$/0%A4/%.#+a6.># !"G+ +L_i)"G<ﬂ*\%)%179+H*A%.#+a*:?#7 42
%1@+7+ﬂﬃ*.?#6:+Lti"O<*:%^%.$7+}/#Lj%1#+}7+ﬂ*:?#6.+-L F~3+<}%1$7+C4]?#6\%1#+-6.746.+ﬃR8_L]s%V>O4$/0%{4/
W6.>#m !"G+ +LnU4797%H%.$7+9*{%.#+q*:?#7 4ﬃ2y%1#+979+*.?@6.+LoU4797%H%.$7+R,%.#+q7+ﬂﬃ*.?#6:+L
i)"G<ﬂﬃ*:%H%179+ﬃRS/@Lf%1#+ﬀ7+ﬂﬃ*.?#6:+L5F~@+-<P%1$7+CDEc?#*RO%1#+P<-4797%\;=%.$7+H61>@j<-%.?] $ &'_*.#4QX*
%1@+M+/#LB;=%14s;(+/@Ln6.+*:>O4/#*.+M%.$7+CWDE@+ML#$*\%V/@<+M"G+-%(X`++-/h%.#+M6.>##*a$/nWﬁ+-/k©]?#6:+q%1@+/
L#+-/#4%1+-*A%.#+{<-%.?] S"@6.+ﬂﬃg0;=L#4QX/W/c%.4}<ﬂﬃ%.+46:$+-*C
i)*`<ﬂ/M"G+)*:++-/M256.47£%.#+)6.>##*-R3%.#+%.$7+A*:>O+-/0%E+K~3+<-?@%1/#ﬀiy%.479<)`6.40L@<ﬂ*\%y$/@<6.+*.+-*
*F%.#+E7ﬀ?# &%1 ;(>#6:461ﬃ797$/#U $+-ﬁ+ #/#<6:+ﬂ*:+*-C	i)*/#L#$<ﬃ%1+-L}"G4Yﬁ+R%.#$*+K¦+-<-%J+[~@>@ !/#*FX0'a%.#+
<4*:%42|	6:4/0%14q/#<6:+ﬂ*:+**E%1#+{7ﬀ?# &%1 ;(>#6:461ﬃ797$/#^ +-ﬁ+- $/#<-6.+ﬂﬃ*.+*-CE46.+4Qﬁ+6R %1@+d*\'3*\%1+-7
*.>G+/@L#*d746:+a%179+ﬀ+[~3+<?3%1$/@iy%.479<PU6:40L#<*:%HX&%1rM%1#/#g%.$7+ﬀ42
-
ﬃ*H%HL#4B+*HX&%1r
%1@$/#ga%.$7+y42S
-A-
7*.+<ﬃNFm+A#Qﬁ+746:+E<4/0%1+-/0%1$4/2546	/@+-%(X`46.g}6.+-*.4?@6.<+-*lX&%19v%1#/#ga%179+
42
-
%1]/X`+dL#4PX&%1_}%.#$/@g9%179+)42	
-A-
79*:+<C
*C  C   +;+;35$93 $ A	 A +)$
 " )
4F?#6.+-*
¨
/#L
 /-
*.#4QX %1#+6:+ !s%1$4/#*.#>k"G+-%(X`++/h%1@+M%1#6:4?##>@?@%P$/k%.#+>#6:$796:'R?#/#L#+-6
ﬁﬃ6.4?#*^7ﬀ?# &%1 ;(>#6:461ﬃ797$/# $+Kﬁ+- $*d/#Lj%1#/#gf%179+-*R8/#Lr%1#+}%1#6:4?#@>#?@%d$/%1#+"]<Vgc?#>@*R
X%.m7a?# %.&;(>@6.46.779/#9 +-ﬁ+ 
 
/@Lt/#4_%1#/#gW%179+ﬃCqi 61ﬃ%.$4*.79  $+6v%.]/r46{+bc?] 	%14
 
ª

 ﬂ     


   > 
 
  
 ﬁ  ﬀﬂﬃﬀ   !ﬃ" $#   %'& 
 
/
@
B
E
	
0
D
A
@E
3
454 5 5
:F5
:
;F5
;
45
4
 65
 
5

4F$?#6.+
 
N`w+*:>SC %1$7+H"#6:+ﬂg;(L@4YX/t
Æ

Æ



 
ﬂ     


     
 
  
  ﬁﬀ	ﬂﬃﬀ   !ﬃ< $#   %'& 
 
/
@
B
E
	
0
D
A
@E
3
454 5 5
:F5
:
;F5
;
45
4
 65
 
5

4F$?#6.+H3NJwA+-*.>SC %179+v"@6.+ﬂﬃg0;=L#4QX/k
Æ

Æ

q

7+ﬂ/#*A%1]s%)%1@+ﬀ"]<Vgc?#></>#6.4B<+-*.*)%.61/@*1<K%1$4/#*2u*\%1+-6)%1]ﬃ/f46vﬃ*2u*\%H*)%.#+a>@6.$796\' ¦
61s%1$46.+ﬃ%1+-6a%1#/
 
7+ﬂ/#*{%1]s%ﬀ%1#+q"]<Vgc?#>h$*d*. $4QX`+6a%.]/t%.#+M>#6:$796:'CfI=2E%1@+M"]<Vgc?#>
<ﬂﬃ/#/#4%H>@6.4B<+*:*H%161ﬃ/#*1<K%14/#*H*2u*:%{*%1#+P>#6:$796:'RO%.61/#*.<-%.$4/@*)X$  ,]ﬂﬁ+ﬀ%14"G+PbB?@+?#+-LSC
I=2U%.#+PXU46.gc $40ﬃLm*H<4/#*\%V/0%R8%.#+96.ﬃ%14ﬁ+*d79+*.?#6:+}42U%.#+}6.4QXE%1r61s%1+}42U%.#+}"]<Vgc?#>
bc?#+?@+C
5

456

 



 ﬁ  ﬀﬂﬃﬀ 

 !ﬃ"
$#


%'&



E

,
.
/
) *
+ ,
-
) .
,
/
*

/
C
+
454 5 5
4
  5
 
 5

4F?#6.+
¨
N	DE#6.4?@#>#?@%A6.ﬃ%14_y<Vgc?#>
 

5

45

 



  ﬁﬀ	ﬂﬃﬀ 

 !ﬃ<
$#


%'&



E

,
.
/
) *
+ ,
-
) .
,
/
*

/
C
+
454 5 5
4
  5
 
 5

4F?#6.+
 /-
N	DE#6.4?##>#?3%6.ﬃ%14_yﬃ<VgB?@>
ª

4]6.47 4F$?@6.+
¨
RﬃU<Vgc?#>
 
/@+-ﬁ+-6, $*S"G+@$/#Lv%.#+	>#6.7qﬃ6:'ﬀupC+C&Rﬂ2546S+Kﬁ+-6:'^7ﬀ?# &%1 ;(>#6:461ﬃ797$/#
 $+Kﬁ+- ¦/@L9%1@$/#gﬀ%.$7+R%1@+%1@6.4?##>#?@%`61ﬃ%.$4{$/9y<Vgc?#>
 
$*l*.79 $ +6%.]/
 
KCDE#+*17+AL#43+-*
/#4%J@4 $LP2546Jyﬃ<VgB?@>
ª
C 4F$?@6.+
 -
*:#4QX*l%.]ﬃ%`y<Vgc?#>
ª
<ﬂ/#/@4%l>#6.4B<+-*.*J%161ﬃ/#*1<K%14/#*J*	2u*\%
*v%.#+P>#6.7qﬃ6:'X#+/j%1@+ﬀ%1#/#g_%.$7+ﬀ$*
-
46
 -A-
7*.+-<C A+-ﬁ+6:%.#+ +*:*R,y<Vgc?#>
ª
<ﬂ/jg+-+>
?#>X%.f%1#+a>#6.7q6\'X#+/j%1#+ﬀ%.#$/@g_%.$7+a$*
ª

-
7*.+-<}/#Lf%1@+P7ﬀ?# %.&;=>#6.461779/#P $+Kﬁ+- 
"G+ $4QX
 -
R /@L%.#+H%1#/#gq%.$7+v$*A
--
7*.+-<{/#L%1#+^7ﬀ?@ %1 ;(>#6:46.797$/@{ +-ﬁ+ "O+- $4QX
ª-
C
ª
2
    ﬂ
DE#*>]>G+6f>#6:+*:+/0%1*m|	6.4/0%14@RP>#6.4ﬃ%14B<4 {%1]ﬃ% $ 4YX*W< $+/0%1*%14<-<+*:*r/+/#*:+7ﬀ"# +n42
L]ﬃ%1"]*:+**U2%`XU+-6.+{ﬀ*./# +)L]ﬃ%1"]*:+ClU $+/0%.*E<<-+*:*%.#+v+-/#*.+-7ﬀ"# $+v%.#6.4?#ﬀ*:%1/#L]ﬃ6.L
$/0%.+6:2uﬃ<+R@*.?#<V_*AHE)C3DE#+H"G+/#+K©#%A42?#*./#}/+-/#*.+-7ﬀ"# $+H/#*:%.+ﬂL4ﬃ2Fﬀ*:$/# $+)L#ﬃ%V"#*.+H*
%1#ﬃ%`%.#+)+-/#*.+-7ﬀ"# +v<ﬂ/9>#6.4QﬁB$L@+)?#/3;=$/0%1+-6.6:?#>@%1+-LM*.+-6:ﬁB$<-+v$/%1#+>#6.+-*.+-/#<+H42SL]ﬃ%Vﬃ"]*.+A2u$ ?#6.+-*C
DE#*A<>]"@$ $&%('q>@6.4QﬁB$L#+-*)}#$# '0;ﬂﬁﬃ !"# +E%161ﬃ/#*1<K%14/3;(>@6.4B<+*:*./#9*\'B*:%1+-7RG/@LW  $4QX*y+-/3;
%1+-6.>#6:$*:+dﬃ>#># $<ﬂﬃ%.$4/@*`%14"G+H<4/0%1/c?#4?#*: 'ﬂﬁﬃ$ $"# +C
|	6.4/0%14o6.+- $+*4/>#61ﬃ<-%1<ﬂ ^ﬃ*.*.?@79>@%.$4/@*Nn< $+-/c%.*_<<-+*.*L]ﬃ%1"]*:+*%1#6:4?#*:%1/#L]ﬃ6.L
$/0%.+6:2uﬃ<+*-RcL]ﬃ%Vﬃ"]*.+-*	256.47£L@O+6.+-/0%	ﬁ+/@L#46.*l<ﬂﬃ/9"G+>]6:%J4ﬃ2O%.#++/#*:+7ﬀ"# +d5%1@+A4/# 'a6.+bc?#6.+[;
7+/0%^$*)%.4*.?#>@>O46\%^%1#+P*\%V/#L#6.Lj$/0%.+6:2uﬃ<+*1KR/@Lj%.#+P<46.6.+-<-%./#+*:*d42J%.#+}*:'B*:%.+7 L#4B+*^/#4ﬃ%
/#+-+L_>O+-6:25+<K%2u$ ?#6.+vL@+-%1+-<-%.$4/SCl|8+6:2546.79/#<+H+Kﬁﬃ $?]s%1$4/<4/#L@?#<-%.+LX&%1_P>#6.4ﬃ%14%('B>G+{/_/
+/0ﬁB$6:4/#7+/0%A<47>G4*.+-LW42,4 ;=%1@+K;(*:#+ &2FL#ﬃ%V"#*.+-*]ﬃ**:#4QX/%1#ﬃ%|J6:4/0%14<ﬂ/*:'B/#<V#6:4/#+
%1@+{L#ﬃ%V"#*.+^+/@*.+7a"# $+HX%._6:+ﬂ*:4/]"# +H>O+-6:2546:7qﬃ/#<+H4Qﬁ+-6.#+LSC

f Vv
 v
DE#+Eﬃ?@%1#46.*,X`4?# La $g+J%14%1]/@ga§H?#*\%Vﬂﬁ4Hi $4/#*:4#Ri/#L#6
	+ET3<V#>O+-6R0ﬃ/#L}Wﬃ%:%1#$*$+*:7qﬃ/#/
X#4*:+d<-4779+-/c%.*E4/%1#*yXU46:gM $+-L_%.4}*.+-ﬁ+6. $7>#6.4Qﬁ+-79+-/0%1*C

  v=v 	
öï
rÚ%ßÈòÈê(ÚU÷X÷?çèqâ(ç`ä?è¡óHß
ﬃ
ÝﬁéXà|î?ßç`âãäßç`âãäXâãäXîçáoçﬁâöêÑç`÷Xâãêãâ ßëâãä$æjç`Þ»ß»âöß»âãÝﬁäXàﬂèÞPàbæXêãâãí|çoßPà|èè?çoßPçﬁ÷?çﬁÛ»à|Û|ß
ﬁﬀﬂﬃﬂ "!$#%ﬁﬀ&#('% )*+,ﬀﬂ-/.10,ﬀ2 3-ﬂ4ﬀ
ûfï jùÀýﬁú  ý
B
%5Xý`ðþXûXïﬂð
S
ð?ß
 ýrøßÚ(îÞPçç`ê(çﬁä?è¿Ú%ßAòÈêÚU÷X÷?çèqâ¨ß
ﬃ
Ü?à¼ß»ÞPàbà éXÝÞ»é?ôÌæXÞPÝ`ßPÝíbÝﬁêIÅçﬁä¿à76\íwâãàbäßËçﬁæXæXÞPÝçﬁíÜ$åhÝﬁÞËô­ç`ä?çﬁîﬁâãäXî
Þ»à|æXêöâÑíbç`ß»àﬂèËèXç`ßPç?ß98;:
 =<?>7@ )A

#CB7-ﬂ-ﬂDﬃ+-E#%GFD-720&HI%KJ;-L'% )*+%ﬀ7-7ﬀ
û?æ?çﬁîﬁàﬂÛý 
+
5qý
@
?û!ï|ððﬁþXß

+
røßÚ(îﬁÞçç`êÀû`Ú%ßﬁòê?Ú(÷X÷jçﬁèqâÀûçﬁä?èÃõ-ßóßPàbâãäﬁMﬁàß!òæXâÑèqàbôÃâÑíKç`êãîﬁÝﬁÞPâöß»ÜXô­Û1âãä­Þ»à|æXêöâÑíbç`ß»àﬂè£è?çoßPçﬁ÷?çﬁÛ»à|Û|ßXñä?N
#Oﬃ+-+-QPR
!S;Jﬀ/#TBU =<ﬁ-
8V:
 =<

.>%W

XR3.>%W
ZY
'/R3.>%W
\[
].10%4_^ﬁ#%ﬀ+!S`4a#%
N
2!SDﬃﬂ! ^Dbc-2ﬀ#TB\' 3V*+,ﬀﬂ-&.10,ﬀ2 3-ﬂ4ﬀ
û
ﬃ
é?í|ÛÝäùKdóqÚ	ú_ûDFçëFï|ððqß
  røßÈÚUîﬁÞçAçﬁê¨ûfe£ßÈÚ(êãÝﬁäjÛÝjûÚ%ßÈòêÚU÷X÷?çèqâ¨ûAç`ä?è$ñ_ßÈóßPçﬁäXÝﬁâÀßò 	æ?êöÝâ ßPâöäXîºçoßPÝﬁôÃâÑí3÷XÞPÝçèXíbçÛßâöä¡Þ»à|æXêãâãí|çoß»àﬂè
èXçoßç`÷?çÛàﬂÛbß~ñägN
#OﬃQ-+-+P%!ShJ%ﬀ#TB_ij`#
N
%lk$ij`Q#
N
ﬁm nﬁoqp
û!ìÊçﬁÛPÛ»çﬁéÅùKe	à|Þ»ô­çﬁäëXúwû?óàbæqßPàbô÷jà|Þ%ï|ððß
ª  
@
(ß ÃßÈÚ(îéXâöêãàbÞçXû ßuÜXàbädûAç`ä?èÉóHß
ﬃ
ÝﬁéXà|î?ß?ç`âãêãéXÞ»à6èqàbß»à|íwß»âãÝﬁäÉç`ä?è¡íwÝä?Û»àbä?Û»é?Ûâöä¡ß»Ü?à6íbÞPçÛÜ	ÀÞPà|íbÝoáﬁàbÞPë
ô£Ýqèqà|ê¨ßÊñägN Q#Cﬃ+-+-+P%!S;Jﬀ&#qBU =<ﬁ- >21 3-ﬂ2D K!$#Db .10%4_^ﬁ#%ﬀ2!S`4 #('&! ﬀ+ "2!$*ﬂ` 3-+P  #4\^ ` K!ShJk=' >+.  m n
2p û?æ?çﬁîﬁàﬂÛ
ý
+
ï75qý 
@
ûóàbæXß»àbô÷jà|Þ%ï|ðð
S
ß

B
ß=ÚUôÃâöÞ£ç`ä?èß
ﬃ
éqßPédßXÞPÝﬁô ß»ÝﬁßPç`êuÝﬁÞèqàbÞ;ßPÝèXç`ßPç`÷jçﬁÛ»à­Þ»à|æXêöâÑíbç`ß»âãÝﬁädßrñä >21 3-ﬂ2D K!$#Db  #%OB7-7-ﬂDﬃ+- #%
'/! ﬀ2 "2!$*7` )-+P  #%4_^D` "!S;J?.10,ﬀ2 )-74ﬀk=>  '  .p ûéXêãëËý`þþýqß
  rì1ß ÚßçﬁÞ»ÞPàwß»ß|ûÚ%ß ß(âãêö÷!ÝﬁÞPäXàﬁûqì1ß e£ßuÝä?èsûøß
ﬃ
ß?óàﬂçoß»Ýädûì1ßÊà|Þ»âÑÛPÛâãôÃÝ?ûÈßqõKÝqèqÞPâöîéXà 
ûçﬁä?è%ß Ú%ß?óqæjà|âöÞÛbß
ﬃ
ÜXàËøàbêößPçﬀ Fà 	ß»ÞçFæ!àbÞ»åhÝﬁÞPôÃçﬁä?íwàËç`ÞíÜXâ ßPà|íwß»éXÞPàFùﬂﬁ	ìsÚú_ßñäN Q#Cﬃ+-+-+P%!S;Jﬀ #TBﬃ% =<  1@`@b>21 3-ﬂ2D K!$#Db
.10%4_^ﬁ#%ﬀ+!S`4a#%! 
`b  "RC@#b -7Q%@  #%4_^D` "!S;Jgkﬂ   .p#"%$'&(&)	*

S
,+ * -/.1032546-8790 "  * ;:< 
879=>:(?A@2 " :ﬀ0< * eB@@<CD:(0 *  #Dﬃﬂ`2-ﬂDﬃﬂ0  #@ "#%b_DP [ -+ﬃ+# E%-720]!S'% )*+,ﬀﬂ-
.10,ﬀ2 3-ﬂ4ﬀF*HG <	<7>2I@0JK-/21=9-8L "%$/&
S
 *
 &  * M.6-87N41O:(.I4 "PQ*  R@(CS@(03<@@(. "ﬀPQ*P :2546@(T7 "UV*U -'2IW3:(<.67 " :ﬀ0< GX*U 79=NOY-8.F26?FW:#4 
 * d[ZV<	:#46-[Z	.6@(Z:(T:#467N@0\Z.1@(
41@?A@=92]ﬂ@(..6-8Z	=97>?8:#46-/<D<	:ﬀ46:(O:#46-/2 *Y^ 0 N #Cﬃ+-+-+P%!ShJ%ﬀ #TB_ =<ﬁ- 8 nnVn I .h>%W ZY ' >21 3-ﬂ2D K!$#D%b  #%OB7-7-ﬂDﬃ+-
#%

DﬂJ;-ﬂ4E-ﬂ@ 9#qB_'% )(_ .>%W
ZY
' m nn("`
@=NaCb-dc
Se
cf
"
Z:(T(-'2
&g
5
$/)
S
"3$'&(&&	*
h
$/)#i

*
.6-87N41O3:ﬀ.14:ﬀ0<D
*

*
 R@(.141W
*VP
-8Z=N7>?8:ﬀ4179@(0:ﬀ03<?A@02I7>2I41-803?AL_%OY-8790	TX=>: 
/LXW	-/=NZ3221@(CS-A467NCS-'2
*V^
0 N
#Oﬃ+-+-QPR
!S;Jﬀ#qBU =<ﬁ-/.1!kjV )-Q-ﬂ@ =<

.>%W R3.h>W
ZY
'&R3.h>%W
_[
 .10%4_^@#,ﬀ2!S`4 #%
N
2!SDﬃﬂ! ^Db -7ﬀE#TB_' 3V*+,ﬀﬂ-&.10,ﬀ2 3-ﬂ4ﬀF"
Z:ﬀT-/2
$lg
+
5
$
Sﬀm
"
;-8no@.M
e
d
U	G
f
"p$/&&g*
h
$($Ai

*
a3<W	79.6:ﬀqI:
"
 
*
:(. 
/a	=N=9@
"

*

*rU
?FW	0	-/79<-/.
"
:ﬀ03<
UV*
ﬃ
@(a-8T
*Rs
Z4179CD:ﬀ=%Z.179CD:ﬀ.6LtO:?+MaZ,Z.1@(41@?A@=92
*u^
0
'/! ﬀ2 "2!$*7` )-+P

b J;#%2!S =<h4ﬀFv
:
 S< >21 3-ﬂ2D K!$#DbXw #%1x%ﬀT<@#Q^Yvyw '

W m nﬀﬃ"H`
@=Na	CS-
B(m
g
@ﬀ]
HI-+ﬃ7 "`-bz&#% )-7ﬀE!S

#4\^ ` 3-ﬂ . ﬃﬂ!$-ﬂDﬃ+-A"
Z:ﬀT-/2
+B
cO5
+
g
S
"
{:ﬀ7N]|:
"^
21.6:(-8=
"
cO5
m
[@
`
-8C\O3-/.
$'&(&
c
*
h
$
c
i
ﬃ
*3}\*
W:(0<.F:D:ﬀ0<
Ur*
ﬃ
@(a	-/T
*
d[0.1-/=N7>:ﬀO	=9-R]|:ﬀ79=9a	.1-\<-A46-/?~46@(.F2]ﬂ@.[.1-/=N7>:ﬀO=N-X<	792I41.67NOa41-'<!2IL2I41-8CD2
*d#%`2Db
#qBU =<ﬁ-
I
"
m+e
c(f  cc
@
5	c
B
g"
:(.6?FW
$/&&
B
*
h
$
+
i
+
*
Wa	0<7
"}\*

*	P
@21-80ﬁM.F:ﬀ04 

"
:ﬀ0<
UV*YUV*P
:
`
7
*}
-8]ﬂ-8.6.1-'<aZY<	:ﬀ41-'2[:ﬀ0<y<	:ﬀ46:bZ	=>:(?8-8CS-804[790y<	792I41.67NOa41-'<
<	:#4F:ﬀO:2I-'2
*	^
0?N
Q#CﬃOA
#TB\ =<ﬁ-
8
ﬃ =<>21 3A

#%OB7-7Q-7 ﬃQ-U#E'% )Li ;J!SD-+-72!ShJﬀ"
Z:(T(-'2
mB
&
5
m
g
B
"
	-/O	.6a:ﬀ.6L
$/&&
B
*
h
$
m
i,Gd*}
-8CS-8.F2
"p}X*
eB.6-8-/0	-
"

*
{:ﬀa21-8.
"

*r^
.67921W
"

*
%:ﬀ.F21@(0
"%UV*%U
W	-80ﬁM-8.
"

*%U
46a	.6T(7>2
"%}\*%U
n790	-8W3:ﬀ.14
"
:(0<
}X*
ﬃ
-/.1.6L
*
Z79<-/CS79?:ﬀ=9T(@(.67N41W	CD2S]ﬂ@..1-/Z	=979?/:#41-'<<	:#4F:ﬀO:2I-!CD:(7N041-/0:ﬀ03?A-
*^
0 N
#CﬃOA/#TB  S<@-
:
 =<

.10%4_^ﬁ#%ﬀ+!S`4 #
N
2!SDﬃﬂ! ^Db -7ﬀU#TB '&! ﬀ2 K2!$*ﬂ` 3-+P

#%4_^D` "!S;J("
Z3:ﬀT(-'2
$
5
$
c
"
:ﬀ0?8@(a
`
-8.
e
M:ﬀ0:<	:f
"G
aT(a2I4
$/&
S
g*
h
$
@
i

*
	.F:ﬀ0ﬁM
*`
:(=Na3:#4179@(0@(]Q41W	-O:(217>?.6-8CS@ﬀ46-O:(?+Ma	Zo:(0<.6-8Z	=97>?8:#467N@0CS-A41W@<2]ﬂ@.W	79T(W:
`
:(7N=>:ﬀO7N=97k45L
<	:#4F:ﬀO:2I-'2
* . #TB+ Ł -
N
ﬃﬂ "!$ﬃQ-% PiHj7^@-72!$-ﬂDﬃ+-8"
c
&

$
++
&
5
$
+@+
"$'&(&(&*
h
$
B
iyUV*
	.Fﬀ=9a	0<,:ﬀ0<
PQ*
eBa	-8.6.6:(@(a	7
*%G
Z	.F:ﬀTCS:ﬀ417>?[79CSZ	=N-/CS-8046:ﬀ4179@(0,@ﬀ]%-8
ﬃ
.F:ﬀ026:(?A4179@(02
*r^
0N
#OﬃQ-+-+P%!ShJ%ﬀ/#qB  =<ﬁ-
ﬃ
8
 =< >ififi .10%4_^ﬁ#%ﬀ+!S`4a#%
[
-ﬂb !$*ﬂb - '&! ﬀ+ "2!$*ﬂ` 3-+PE.D0,ﬀ2 3-ﬂ4&ﬀEk".
[
'/.p#"s
?~46@(OY-8.;c
)()()*
h
$lg'i

*
eR:ﬀ.F?A7>:#)!@=N790:
"

*Gd*
+@(=9L 
8@792
"
:ﬀ03<
P
@O3-/.I4
*
;:(T(CD:ﬀ00
*
ﬃ
nM@-/Z3@?FW:ﬀ=9T(@.17N41W	CD2\]ﬂ@(.<	7926:(2I41-/.
.1-'?A@
`
-/.1L
*^
0 8;:
 =< >2@ )-ﬂ2D% "!$#% %b

#%OB7-7-ﬂDﬃ+-# F1-720 H
KJ;- ' 3!L,ﬀﬂ-2ﬀ~"
Z:ﬀT-/2\cc(c,5c
+
)	"
M.17>2IO3:ﬀ0	-
"

a	-8-/02I=>:ﬀ03<
"	G
a2I41.F:ﬀ=97>:
"r$
+
5
$
B
G
aT(a2I4
$/&&()	*
!@.1T:ﬀ0 Q:(a]ﬂCD:ﬀ0	0
*
Y
h$
S
i,}X*   * eB7	V@(.F< * -/7NTW41-/< ` @(41790	T,]ﬂ@(.Q.6-8Z	=97>?8:#46-/<K<	:#4F: *S^ 0 N #Oﬃ+-Q-+P!S;Jﬀl#TBE S<@- . -AE%-ﬂ@ =< .10%4_^ﬁ#%ﬀ2!S`4 #%
Y ^@-ﬂ% "!S;Jl.10,ﬀ2 )-74 N 2!SDﬃﬂ! ^Db -7ﬀ/. Y . N o8" Z3:ﬀT(-'2 $
@
) 5 $
B
c " +H:(?87)(Y? eB.6@ ` -
e
d UG f "3} -/?A-/CXOY-8. $'&g#&*
h
$/&#i  *  * eB.F:lL " + * [-/=N=>:ﬀ03< " + * s  ;-879= " :ﬀ03< }X*U W:(21W: * W	-<:ﬀ0	T-8.F2R@ﬀ].1-/Z	=979?/:#4179@(0 :(0< :!2I@=Na	4179@(0 *^ 0
N #OﬃQ-+-+P%!ShJ%ﬀ_#TB  =<ﬁ- 8 nVn : I .h>W ]Y ' >2@ )-ﬂ2D% "!$#% %b  #%OB7-7Q-7 ﬃQ- #%  DCJV-ﬂ4E-ﬂ@ #qBf'% )#" @(041.6-/:(=
e
M:ﬀ03:(<	:f " a	0	- $/&&
B
*
h
c )#i  *  * eB.6:lL,:ﬀ0< GX*3P -/a41-/. * ﬁ%@ﬀﬂﬃﬂ K!$# N #Cﬃ+-7ﬀ+ﬀ+!ShJ_  #%Dﬃ+-)^D Kﬀ% PZ@-+ﬃ+<h@!ﬂ`@-7ﬀF* @(.6T:ﬀ0! Q:(a]ﬂCD:ﬀ0	0 "
$/&(&
+
*
h
c $Ai  * ;@(=9=N7><	:lL " }\*pG T(.F:lnM:(= " :(0< Gd*  = G O	O:(<	7 * W	-ZY-8.1]ﬂ@(.6CD:ﬀ0?8-b@(][<	:#4F:ﬀO:2I-S.6-8Z	=979?/:#467N@0Kn7N41W T.1@a	Z
CXa	=N417>?8:254 * ^ 0 N #Oﬃ+-Q-+P!S;Jﬀ #qB(>2@ )-ﬂ2D% "!$#% %b_.10%4_^ﬁ#%ﬀ+!S`4 # I%`b  1#%b -ﬂ%1  #%4_^D` "!S;J k|   .3ﬃ;n2p#"
Z:ﬀT-/2 $
@S
5 $
B@
*^5 @(CSZ	a46-8. U @?A79-A45L "$/&&(&*
h
c(c i,PQ* 7NC-/0	- 
8t+-/.17>2 "  * +H:#467	0	@/:(.I4	


0- 
 " :ﬀ0< e *G =N@021@ * ;@(0t79046.1a32I7 ` - " Z:ﬀ.F:ﬀ=9=9-8=.6-/?A@ ` -8.6LQ@ﬀ]V.1-/Z	=979?/:#41-'<
<	:#4F: *^ 0 .10%4_^ﬁ#%ﬀ+!S`4a#% [ -ﬂb !$*ﬂb - '&! ﬀ+ "2!$*ﬂ` 3-+P.D0,ﬀ+ )-ﬂ4&ﬀ k". [ '/.p#" Z:(T(-/2 $
@
) 5 $
@
&	" c )() c *
h
c
+
i

*
 R-8CSCS-:(0<Ge
*uG
=9@(021@
* }
@0 4yOY- =>: 
8L
"
OY-?A@021792I41-/04 +@2I41T.1-'25t.
"
: 0	-/n nM:lL 41@ 7NCSZ	=9-8CS-/04
<	:#4F:ﬀO:2I-D.6-8Z	=97>?8:#467N@0
*!^
0N
Q#Cﬃ+-+-+P%!S;Jﬀ(#TBﬃ
:
 S< >7@ )-72 % "!$#%Db

#%OB7-7Q-7 ﬃQ- # F1-720 H
KJV-E'% )!_%ﬀ7-7ﬀ
kOF HX'Rlm ﬃ+p#"
Z3:ﬀT(-'2
$
+ﬀm
5
$
m+
"
M:ﬀ79.1@
"	
TLZ	4
"U
-/Z41-/CXOY-8.;c
))()*
h
c
m
i

*
 R-8CSCS-\:(0<ge
*VG
=9@(021@
*BG
0	-/n :ﬀZ	Z.1@:(?FWy.1@,<-
`
-8=9@(Z	790	T:(0<y79CbZ=N-/Cb-/041790	T-':ﬀT-8.;<	:ﬀ46:(O:(21-d.6-8Z	=97k
?8:#467N@0Z.1@(41@?A@=92
*

ﬁ%@ﬀ7Vﬃ7 "!$#%@ﬀ#% ' 3V*Q%ﬀﬂ-U.D0,ﬀ+ )-ﬂ4&ﬀEkﬂ
Y
'/.p#"
c
@e$+
f
"U
-/Z41-/CXOY-8.{c
)()()*
h
c
@
i

*
 R-/CbCS-
"Gd*
u:ﬀ.141@(=97
"
:(0<
s\*
u:ﬀO3:ﬀ@T=Na
*Qs
0	=9790	-\.6-/?8@(0'(3T(a	.F:#467N@0!7N0.1-/Z	=N7>?8:ﬀ41-'< <	:ﬀ46:ﬀO3:(21-/2[O3:(21-/<@0
T(.6@(a	Z?8@(CSCXa0	79?/:#467N@0
*%^
0N
#Oﬃ+-Q-+P!S;JﬀU#TB  S<@-_>21 3-ﬂ2D K!$#@ %b

#%CB7-ﬂ-ﬂDﬃ+-#% '-3^@-ﬂDPV*7bc-U.D0,ﬀ+ )-ﬂ4&ﬀU%DP
z&-ﬂ Ł #1x,ﬀ k='U.zQﬃ
8
p#"
e

@ﬀ46-8OY@(.6T
"U
nM-/<-/0
"
a	0	-Xc
))	$*
h
c
B
i

*
 R.67921W	0:Ma	CD:ﬀ.Q:ﬀ0<
GX*

*
-/.1032546-8790
*
M@(a	03<-/<K79T(0	@.6:(0?A-b7N0 .6-8Z	=97>?8:#46-/< 21L2I41-/CD2
*D^
0 N
#OﬃOA\#qBE =<ﬁ-
@-ﬂ@ =<

.>%W


R3.h>%W
ZY
'/R3.
Y
W
_[
.10%4_^@#,ﬀ2!S`4 #
N
2!S ﬃ7! ^ b -2ﬀ #TB/' 3V*+,ﬀﬂ-E.D0,ﬀ+ )-ﬂ4&ﬀ~"`
@(=9a	CS-
@
$
e
c(f
"
Z:ﬀT-/2
B+
5
g
m
"V$/&(&$(*
h
c
g'i

*
p:ﬀCSZY@(.14
*
79Cb-
"
?8=N@?+M2
"
:ﬀ03<y41W	-\@(.F<-8.6790	TS@ﬀ]-
`
-80462;7N0:<792I41.679O	a41-'<21L2I41-/C
*

#44`@!$ﬃ+ K!$#ﬁﬀE#TB
 S<@-

"
c
$
e
g
f#
@@ﬁS
5
@B@
"
(a	=9L
$'&g
S
*
h
c
S
i

*
%:(CSZ3@.I4
*
W	-RZ:(.I41Ł467NCS-BZ:ﬀ.6=N7>:ﬀCS-/04
*
-/?FW	079?/:ﬀ=
P
-8ZY@(.14
m
&"}B

U
L2546-8CD2
P
-/21-/:(.6?FWy-8041-/.
"V$/&
S
&*
G
=>2I@SZ	a	O=N7>2IW-/<,7N0
G
j

.6:(021:?~467N@02M@(0@(CSZ	a46-8.
U
L2I41-8CD2
e
;s

U
f
"
H@(=
*r$
B
"
;@
*
c
"$/&&
S
*
h
c
&#i

*
p:ﬀCSZ3@.I4
*
W	-RZ:ﬀ.14IJ4179CS-QZ:ﬀ.6=N7>:ﬀCS-/04
*

ﬁ%@ﬀﬂA

#4\^ ` 3AI.D0,ﬀ2 3A9"$
Be
c(f#
$
++
5
$
B
&"	$/&&
S
*
h
+
)#i

*
:ﬀ-CMl:lnu:
*BG 
:ﬀ=9T(@(.67N41W	C ]ﬂ@(.BCXa46a:ﬀ=-ﬀ?8=Na32I79@(0790<	-/?A-/041.F:ﬀ=97	
/-/<21L2546-8CD2
*

ﬁ%@ﬀﬂﬃﬂ K!$#ﬁﬀ
#%

#4\^ ` 3-ﬂ .10,ﬀ2 )-74ﬀ~"
+e
cf#
$
m@
5
$
@
&"
:lL
$'&
S@
*
h
+
$Ai

*
+H:#417Y0	@:ﬀ.14ﬁ


0	- 

"PQ*
79Cﬂ-80	- 
A +-8.6792
"

*
 R-8CSCS-
"
:ﬀ0< e
*G
=N@021@
*pU
?/:ﬀ=>:ﬀO	=9-;.6-8Z=N7>?8:ﬀ4179@(0790<	:ﬀ46:(O:(21-
?A=9a2546-8.F2
*^
0
'&! ﬀ7ﬃﬂ "2!$*7` )-+P

#%4_^D` "!S;Jgk='L>2.

p#"
c
)())	*
h
+
c
i!s
.6:?A=9-B+:ﬀ.F:ﬀ=9=N-/=
U
-8.
`
-8.M]ﬂ@.7N0<	@#n[2

?A=9a2546-8.F2
*s
0	=9790	-QW	7N41-d+H:ﬀZY-8.
*
ﬃ
h++
i,[* +H:?A7N4I467(:ﬀ0< ;*'U 79CS@(0 * d[ZV<	:#46-Z	.6@(Z:(T:ﬀ4179@(0R2546.6:ﬀ41-8T7N-'2V41@;7NCSZ	.6@ ` - ]ﬂ.6-/21W	0	-/262790Q=>: 
8LBCD:(2I41-/..1-/Z	=979?/:#41-'<
<	:#4F:ﬀO:2I-'2 *F H
'B#%`2DbN_?F1-720HI%"JV- ' 3b_%ﬀﬂ-2ﬀ~"
S3e$+
5
m
f 
+
)
@
5
+
$
S
" -8O	.6a:(.1Lc )()()*
h
+ﬀm
i  * +-/<@0	- "3PQ* eBa	-/.1.F:ﬀ@a	7 " :ﬀ0< Gd*VU ?FW	79Z3-/. *  .6:(021:?~467N@0.6-8@.6<-/.1790	Tb7N0!.6-8Z=N7>?8:ﬀ41-/<y<	:ﬀ46:(O:(21-/2 *^ 0 N Q#CﬃOA
#qBU =<ﬁ- 8V:  =< >ififi.10%4_^ﬁ#%ﬀ2!S`4 # [ -ﬂb !$V*7b - '&! ﬀ+ "2!$*ﬂ` 3-+PE.D0,ﬀ2 3-ﬂ4&ﬀ~"	} a	.6W:ﬀC
e
d U	G f "rs ?~46@(OY-8. $/&&g*
h
+@
i  * +-'<@(0	-M:ﬀ0< Gd*(U ?FW7NZY-8. * ;:ﬀ03<=N790	TBCS-/2621:(T(-21-8CD:(04679?/2%n7N41WbT(-/0	-8.67>?O	.6@:<	?8:254 Z	.1@(41@?A@=92 *'/! ﬀ2 "2!$*7` )-+P
 #4\^ ` K!ShJﬀ"%$
@	e
c(f  &g 5 $')g" c )) c *
h
+B
i  *Gd* +@(=9L 
/@(7>2S:ﬀ0< * eR:ﬀ.F?A7>:#)!@(=9790: *o` :(=Na3:#4179@(0@(]B.6-8CS@ﬀ46-!O:(?+Ma	Z:ﬀ=9T(@.17N41WCS2b]ﬂ@.D41.F:ﬀ0321:?~4179@(0	
Z	.1@?8-/262I790	TS2IL2I41-8CD2 * I ﬁ%@ﬀﬂﬃﬂ K!$#ﬁﬀ#% ' 3V*+,ﬀﬂ-U.D0,ﬀ2 3-ﬂ4&ﬀ~"r$'&
e$+
f#
m
c
+
5
mm
&"U -/Z41-/CXOY-8. $/&&
m
*
h
+
g'i  *Gd* +@(=9L 
/@(7>2D:ﬀ0< * eR:ﬀ.F?A7>:#)!@=N790: * +.1@?8-/262I790	TK@ﬀ]R.1-':(<@(0	=9L

a	-/.179-/2:#4: .6-8CS@ﬀ46-!O:(?+Ma	Z * ^ 0
.10%4_^ﬁ#%ﬀ+!S`4a#% [ -ﬂb !$*ﬂb - '&! ﬀ+ "2!$*ﬂ` 3-+P.D0,ﬀ+ )-ﬂ4&ﬀ k". [ '/.Gm np#" Z:(T(-/2 $'& cO5	c )$("	s ?~41@O3-/. $/&(&
m
*
h
+S
i  * +a :ﬀ0< Gd* -  *P -/Z	=N7>?8:y?8@(041.6@(=H790K<	792I41.67NOa41-'<K21L2546-8CD2Pd:ﬀ0 :(21L03?FW	.1@0	@(a32{:(Z	Z	.6@:(?FW *?.>%W ZY '
[ -+ﬃ+#%P k  .^@-+ﬃ7!$b1>21 3-ﬂ-7ﬀ2 _W #%`O^ #%  DCJV-ﬂ4E-ﬂ@ 9#qBL' 32pl" c )
e
c(f 
+
g(g 5
+SB
" a	0	- $'&(&	$*
h
+
&#i

*P
:ﬀO	790	@
`
79?FW
"

*

*
eB-/W:ﬀ0	7
"
:ﬀ0<
GX*
 R@(0	@0	@
`V*VU
?/:ﬀ=>:ﬀO	=9-[a	ZV<	:ﬀ41-BZ	.1@Z:ﬀT:#467N@0b790-/Z	79<	-8CS79?;.1-/Z	=979?/:#41-'<
<	:#4F:ﬀO:2I-'2
* ^
0
 =<l>21 3-ﬂ2D K!$#Db

#%CB7-ﬂ-ﬂDﬃ+-E#% iHjV 3-ﬂDP!S;J' 3V*Q%ﬀﬂ-(1-+ﬃQ<D#%bc#J0k$i 'RLm n
:
p#"3`
@(=9a	CS-
$/)
@
g
@(]
HI-+ﬃ7 "`-;z#% )-2ﬀU!S

#4\^ ` 3-ﬂU. ﬃﬂ!$-ﬂDﬃ+-A"
Z:ﬀT-/2c
)g
5cc(c
*U
Z	.6790	T(-/.
"r$'&(&
B
*
h
m
)#i

*	P
@<.67NTa	-/2
"

*
!7N.F:ﬀ03<	:
"PQ*G
=NCS-/79<	:
"

*
 :ﬀ.1417902
"
:(0<y+{79?8-8041-
*U
41.6@(0Tb.6-8Z=N7>?8:ﬀ4179@(0790,41W	- }ﬃŁ	
(_&~KCS79<<=N-/nM:(.1-
*^
0
w #%1x%ﬀ<ﬁ#+^ # '-3^@-7 PV*7b -

!$PVPhb -8 %-ﬂRŁ_%ﬀﬂ-QP .D0,ﬀ2 3-ﬂ4&ﬀ~"
c
)()
c
*
h
m
$Ai

*(P
@<.679T(a	-'2:ﬀ0<E
*P
:lL0:ﬀ=
*G
46@(CS79?[O	.1@:(<	?/:(2I4 790:(21L0?FW	.6@(0	@a2?A.F:(21Wt.1-'?A@
`
-/.1LR<7>2546.179O	a46-/<D21L2546-8CD2
*
^
0
ﬃ% =<&>7@ )A

#%CB7-ﬂ-ﬂDﬃ+-U#%E'/! ﬀ2 "2!$*7` )-+P

#%4_^D` "!S;J&.D0,ﬀ+ )-ﬂ4&ﬀUk=>

'

. m 2p#"
Z:(T(-'2c
SS
5c
&g"lG
Z.179=3c
))()*
h
m
c
i

*

*	U
?FW	0	-/79<	-8.
*^
CSZ	=N-/CS-8041790	T\]|:ﬀa	=N4IJ41@=N-/.6:(04u2I-/.
`
7>?A-'2a217N0TX46W	-B2I46:ﬀ41-BCD:(?FW	790	-{:(Z	Z	.6@:?FW
G
41a46@(.679:(=
*
I 
#%4_^D` "!S;Jl.1`~E%-ﬂ0,ﬀF"
c(c
e|m
f  c
&(&
5
+
$'&	"(}
-/?8-8CXOY-8.
$/&(&)	*
h
m+
i,}X*3U
46:(?8-8L
*P
-8Z	=97>?8:#467N@0
}
c
"Ys
.6:?A=9-
"
@(.
U
LO3:(21-

.h>W
ZY
'
[
-+ﬃQ#P#"
c
m3eI@
f 
&
@
5
$')	$"}
-/?A-/CXOY-8.
$'&(&
@
*
h
m(m
i,PQ*

* 
W@(CD:(2
* G
CD:ﬀq5@(.67k45LD?A@021-8021a2:ﬀZZ	.1@:(?FWD46@D?A@(03?Aa	.6.1-/0?ALD?8@(041.6@(=Y]ﬂ@(.C\a	=N4179Z	=N-d?8@(ZL<	:ﬀ46:ﬀO3:(21-/2
*
I
ﬁ%@ﬀﬂA #%('% )*+%ﬀ7-/.10,ﬀ2 )-74ﬀ~"
m3e
c(f 
$
S
)
5	c
)&	"
a	0	-
$'&g#&*
h
m@
iyUV*
W	7N41-
"

*
p7>21W	-8.
"PQ*
M:ﬀ4I46-8=9=
"
e
*
;:(Cb79=N41@(0
"
:ﬀ0< 
*
;:ﬀZ0	-8.
*;%'B
 _N
> ﬁ` 3#2!$%bIDP
[
-KB7-7-ﬂDﬃ+-Av
ﬃDP -+P%!S "!$#%*G
<	<7>21@(0t-'2I=9-8L
"
!-80=N@+H:(.M
"
M:ﬀ=97k]ﬂ@.10	7>:
"r$'&(&
m
*
h
mB
i

*
7N-'2ICD:ﬀ00
"

*
+-/<@0	-
"GX*HU
?FW	7NZY-8.
"

*
 R-8CSCS-
"
:(0< e
*HG
=9@(032I@
*
d;0<-/.62I46:(0<790	T .6-8Z	=97>?8:#467N@0 790
<	:#4F:ﬀO:2I-'2:ﬀ0<!<7>2I41.67NO	a	41-/< 2IL2I41-8CD2
*^
0 N
#Cﬃ+-+-+P%!ShJ%ﬀ#TBdﬃ% =<?>7@ )-72 % "!$#%Db

#CB7-ﬂ-7 ﬃ+- #% '/! ﬀ2 "2!$*7` )-+P

#4\^ ` K!ShJ .D0,ﬀ2 3-ﬂ4&ﬀ k=>

'

.jm ﬃ 2pl"
Z:(T(-/2c
Bﬀm
5	c
g
m
"
:ﬀ79ZY-87
" 
:(7Nnu:ﬀ0
"	G
Z	.67N=%c
)())	*
h
m
g'i^
0]ﬂ@(.6CS7 -ﬀ41-803<-/<,Z:(.6:(=N=9-8=r21-8.
`
-8.
S
*
+
*s
0=N790	-QW	7N41-8t+H:(Z3-/.
*
h
mS
i

*
@(a :ﬀ0< 
*
:(W:ﬀ0	7>:ﬀ0
*G
.6-/:(=kJ4179CS-DZ	.179CD:ﬀ.6LJO:?+Ma	Z.6-8Z=N7>?8:ﬀ4179@(0 2I-/.
`
7>?A-
*(>i ifi ﬁ%@ﬀﬂﬃﬂ K!$#ﬁﬀ #%
N
%bSb -ﬂb DP&'&! ﬀ2 K2!$*ﬂ` )-QPE.10,ﬀ2 3-ﬂ4ﬀF"%$/)
e%B
f 
@++
5
@#mS
"
a	0	-
$'&(&(&*

  
	
ﬀﬂﬁﬃ !#"$%&')(+*-,/.10
2&3
ﬃ'4)5656ﬃﬀ77)89"7;:$)4<7ﬃ =>17?A@%)4)B%ﬃ> C.10
2
(D4)$FE&7)8
GIH 7KJL7 IM"$>N4)>18B$ﬃ !O<"+N4PRQSET8E&E G E>'$#'7)VU<"W7N4))'$'YX
2[Z
*S,.\0
2 3
ﬃ'E]"E>$7ﬃ^E>
$8)<(%E&_ﬃﬀ')(%*-,/. 0
2&3a`
,cb 0
2)dFe
0
273
(Nﬁ)$fb 0
2
ﬃ'ag'7<h>i4)>5S56ﬃﬀ$)8K7E> '7E>4<7ﬃ 'jﬃ 6. 0
2
(%E> 8
e
0
2
ﬃﬀ'?E='7<k8<l Wﬃ !E9E& '7ﬃmﬃﬀU> G ﬃﬀ E> H 7)E&ﬃﬀ G <nﬁj)< oE& 'E>4
ﬃﬀ '?ﬃﬀ ob 0
2
Z=p
-8
l 
*S,. 0
3a`
*-,/. 0
2>3iq
*S,. 0
r%3
'$B4P=7E&gb 0
`
b 0
2sq
b 0
r
E> 8
e
0
`te
0
2uqte
0
r
Z
vaw%xxytz|{~}
uXF
0f
}#/}DA/Ł6>A9I>[

Tﬂ}Yﬂ}
A>}
K>}nﬂP]Q6\TK}
>}



NPTﬂﬂ}
A>}

XF

0[
/W>_Nﬂ}PfT
$TPM/}nﬂPKQ&_>D]>/QY &s*-,/. 0
F
0[
3u`
*-,/. 0


0
3

¡¢+£1£1¤¦¥V§;¨1©ªi«¬®­ﬂ¯
p
9EFUMR'7ﬂﬁ°7E&68E&E G E>'$M'7)VU<7'MXF
0[
E> 8±X


0[
4)5656ﬃﬀk7
'E&5SE& 'E>4
ﬃﬀ '#,ﬃ
Z

Z
(ib 0
F
0
`
b 0


0[
3
ﬃ =7k'7E>5SY78W)#,ﬃ
Z

Z
(
e
0
F
0[
`#e
0


0
3
Z²
'7'$B56?ET
XF
0[
4)>5S56ﬃﬀ7'³7E> '7E>4<7ﬃ µ´g8B$ﬃ !O<"+N4P¶Q
Z?·
W)7
7&(¸´"E>'7'$)8¶kU&E>ﬀﬃ8E&7ﬃ M<'$)(sE> 8
'7W(aX
ﬂ
0
E>'?A@W<4)BW7)8o´8BW7ﬃ W!C)"DN4PoQ(LE> 8¹E>'Y >k8W)ﬃmU<7)8E> 
H
56)'$'E>!>->h7S
H
"D
,cQ
d%º<»
©¼©½£1«¸¬i¾
3
G

7K8<ﬃmU)$ﬃ !956)'7'7E>!C,[XF
0[
d
Q
dF¿d
´
dﬂÀÁÂ$Ã~ÄÁ
,´
3$3
Z
7>5ÅSE>!$)AÆ
56) IgE> 8M>E>¸$8)"$"+<$7ﬃ)'&\7
G
7IE>8W4FE>'Vg"W7ﬃ56ﬃﬀ7ﬃﬀU>>(N'7)VU<X


0[
E>ﬀ'7K8)ﬀﬃﬀU>)7'56)'ÇÆ
'E&!³,[XF
0[
d
Q
dF¿d
´
dﬂÀÁÂ$Ã~ÄÁ
,´
3$3
G

7L8<ﬃmU)$ﬃ !hE> 
H
5S<'7'7E>!L>W®
H
"Dg,cQ
dWº<»
©¼©½£1«¸¬i¾
3
Z
·
B')(´_"E>'7'$)'U&E>ﬀﬃ8E&7ﬃ S)'VgE&gX


0[
E> 8Mﬃ'4<5S56ﬃﬀ$<8
GH
X


0
Z
p
 W;ﬁÈ'7W;ﬁtE&
e
0
F
0[
`ke
0


0
(E&®ﬃ')(>ﬃﬀDE7E> '7E>4<7ﬃ ?´ÇÉj"7<4)<8)'jE> >7)\E& 'E>4
ﬃﬀ 
´

ﬃ M*S,.
0
F
0
3
(%< M´ÇÉE>'$#"7<4))8W)'´

ﬃﬀ M*-,/.
0


0
3
ZuÊ
ﬃﬀ 4)'$)$U>)X
ﬂ
0

@%)4<BW<'g7E> '7E>4<7ﬃ W'
B'$ﬃ !9E

JaËÈ'$4P)8BW)<(\ﬃma´ÇÉk"7<4)<8)'´

(¸< R´ÇÉk4<565Sﬃm'
G
<>7#´

Z
75ÌKE&!$ﬃ59(
ﬃﬀ_ﬀ;ﬁ'jE&_´ÇÉﬃ'8<ﬃmU)$)8
G
<$´

ZaÍ
H
7>PE>78<>s
G
$IE>84)E>'$"W7ﬃ56ﬃﬀ7ﬃﬀU>E> 8O7
ÎE>4
LE&
G
E>4PÏB"'_4<565Sﬃm17E> '7E>4<7ﬃ 'Lﬃﬀ #'E&5S$8)aE&'a7
H
E>78<ﬃﬀU>)$)8¸(I'$)$U>)hX


0
8<ﬃﬀU>)$'gE& 8M4)565Sﬃm'_´ÇÉ
G
<>7´

ZL·
B')(´ÇÉ"$)4<)8<'g´

ﬃ M8E&E
G
E>'$'$)VU)X


0[
Z Ð
vaw%xxy¹ÑÒ\TY>9}$Ó%}P
NÎ[T].ÔÇÕf/}ÖjTnDTnﬂPT×j}
}K}$Ó
k6ﬂ}
AÎ>®}$Ó%}P
%Î[T].Ø
/>TÙﬂ/NÚ6/}#PTŁ#Ł#/ÎÇ}7-Î$>W)N
c[TWf/S.uL
PM/W>®*S,.
3
k}7Û)N/T>}
uÇY*S,.Ø
3

¡¢+£1£1¤t¥Ç§;¨1©ªi«¸¬1­;¯h$5Ü"W7"D)V
HOÝ
Í
Æ(%hE> 
H

@%<4)BW7ﬃ M.
0
F
0
(E&h)"D%4P9Q(W7)$A@%ﬃ'$7'
EK'7)$ﬃ^E>iA@%)4)B%ﬃ> =.\0
Ø
(ﬃ IU>ﬀUNﬃ W!K74)565Sﬃm77)8]7E> '7E>4<7ﬃ 'ﬃﬀ 9.\0
ﬂ
0
('7BW4PCET*S,.\0
F
0[
3
ﬃﬀ'
)ÞBﬃmU&E>< f7C*S,.\0
Ø
3
Z]Í
H
Ëi<5S5SE(~>
U<
HRG
E>4PÏB"ßX


0
7E&Y8%<'Y W>4)E&'7ﬃﬀ ¹<"+N4P
Q(+E> 8E>ﬀsQ6àá(+*S,.\0
F
0
3h`
*-,/.10


0
3
Z·
B'<(75°7?8W<l ﬃmﬃﬀ C>®4)565Sﬃm77)89"7T:$<4<7ﬃ ¸(


*S,. 0
F
0
3q
*S,. 0
 

0[
3+qFq
*S,. 0


	
 

0[
3a`
*-,/. 0
F
0[
3
(Wﬁ<7R,ÎQ
3
ﬃ'_7 B5 G )>~8E&E G E>'$
'7<$U>)7'KE&K8¶ >#4<E>'$Èﬃﬀ o)"D%4PÈQ
Z·
B'<(h*S,. 0
ﬂ
0
3aq
*S,. 0
   
0
3uqNq
*S,. 0


	
 

0[
3
ﬃﬀ'
)ÞBﬃmU&E>< 7-*S,.\0
Ø
3
Z
p
4)^E&ﬃ5¦E&
q
0
*S,. 0
Ø
3
ﬃ'j)ÞBﬃmU>E&) Ij#*S,.Ø
3
Z®·
"$%>j74)E>ﬃ5¦>ﬂﬁ'u75
W?ÎE>4<E&E>ﬀ1QS >(+W#JL7 IM"$>N4)>\< '7B$)'E&
@%<4)BW7ﬃ '. 0
Ø
E> 8µ. 0
Ø
E>$

@%<4)BW7)89'7)ÞB< Iﬃ^E& H
Z®·
E&hﬃ')(N<U>) H 7E> '7E>4<7ﬃ -7E&_
@%)4<BW<'³ﬃﬀ ])"DN4POQÈ'$PE&$'hE&/<
E>ﬀ+7E> '7E>4<7ﬃ '7E&4)>5S56ﬃﬀ_ﬃ M)"D%4P=QYEﬂU> G )< =4<565Sﬃm7<8
Z1p
f4) 4<B8WE&E& H

@%<4)BW7ﬃ M._(%<7
@%ﬃ'V'³E> M
@%)4<BWﬃﬀ =.ØP('7B4P9E&³*S,.
3
ﬃ'<ÞBﬃﬀU&E>ﬀ) IS*-,/.Ø
3
Z Ð
vaw%xxyﬀÕgK
Ù[}
ﬁ#}$Ó%}P
Nn}P
Àﬃﬂ! #"%$
,&
3
>D#Nﬂ}PTa
$TPI\}
'ﬁk}
>}
Î>/Ù#}$Ó%}P
%n}P
(
Ä&À!)+*-,%À+Ä
,/.&Q;X102^´
3

¡¢+£1£1¤¥V§;¨1©ªi«¸¬1­ﬂ¯
p
h'$ﬂﬁt7E&L4<ﬃﬀ) Iﬁa<U>) IBE> H 4< IPE>4
'aE"$ﬃ5SE> H 7E&1
@%)4<BW<'aE> 8
4)>5S56ﬃﬀ7'E67E> '7E>4<7ﬃ M´ÇÉf!) <E&7)8
GH
&FÉ
Z·
kE&7!B56) I³ﬃ'E&F(l$'$
H
( S4)ﬃﬀ) I
G
N4PÏ'
$<U<Yﬃﬀ 43u>/'$E&<5S< I'YE&ﬃ W)'
ﬃ
E> 8È65
Z'7
 
G
>7¹4)E>'7<')(1ﬃmj7K"7ﬃﬀ5-E&
H
4<E>'$)'<(
WY4<ﬃ< Ig'$B'7"D)4
'gﬃﬀF(E& 8977ﬃﬀ)'6
@%)4<BWYh:$
G
ﬃ 9E> >7)³'7<$U>)
Z87
\"$ﬃ5SE>
H
8%<'
 >4<E>'$¸(ﬃﬀ_ﬁﬃ+'7< 8CE#$)'7"D '$#f4<ﬃ< I19®ﬃﬀ M7:3u>/h'VPE&7)56) I³E&ﬃﬀ 
ﬃ
(%4<ﬃ< I
E>'7)ÞB<'$7)8RE<;%=?>A@1B¸,
¿3
"D)ETﬃ> ¸(E& 8E-8ETPE
G
E&'7kﬃﬀ'E>mﬁhE
H
'E
G
ﬀY7]
@%)4<BW#ﬃm1C+ﬃ C7
3u>/f'$E&<5S< kE&Yﬃ W915W(1ﬃm_W-7<ÞB)'V#4FE> W >
G
S"7N4)<'7'7<8
GIH
7S"W7ﬃ5SE>
H
,Î
Z
!
Z
(\7
7E> '7E>4<7ﬃ Mﬃ'8WFE>8ﬀ%4PÏ&)8
3
(f"$ﬃ5SE>
H
E
G
$7'h7E> '7E>4<7ﬃ 9E> 897<"ﬃﬀ)'h7K7f4)ﬀﬃ) I
Z
·
B')(DE#4)ﬀﬃ) I4<Bﬀ89 W>
@%)4<BWh:$
G
&6ﬃﬀ_,cE
3
ﬃm4FE&  >l W897"7ﬃﬀ5-E&
H
(%f,
G
3
ﬃﬀhl 8'
W?"$ﬃ5SE>
H
E& 8C'VPE>V'A@%)4)B%ﬃ W!-:$
G
ﬃﬀ =7?"$ﬃ5SE>
H]G
BW
G

7)$5Sﬃﬀ E&7ﬃ !#W:$
G
(
W)"D%4P64PE> !>)'jE> 86E> >7)L'$)VU)
G
)4)>5S<'L"7ﬃﬀ5-E>
H
,ﬃ
Z

Z
(h7E> W'E>4
ﬃ> 6!>) <E&7)8
GH
Wa:$
G
ﬃ'jE
G
>$<8]8B³?E> ])"DN4P]4PE> !>
3
(%,Î4
3
g"7ﬃﬀ5-E&
H
8N)'j >j4PE> !>
G
BWjÏ><)"'
E
G
$7ﬃ !gE& 'E>4
ﬃﬀ '_!>) <E&7)8
GIH
&FÉ
ZED
E>'7<',cE
3
E> 8¶,
G
3
 
U<E>""D) 
G
)4)E>B'77)$
ﬃ'³EKﬃ56ﬁ) C'756f'7)VU<fXYE&8W%<'g &4<E>'$µﬃ' >g'7BW'7"D)4<7)8
GIH
E> 
H
>W)³"7N4)<'7'
=EFUO4<E>'$)8
Z
XO<U< IBE>ﬀ
HRG
)4)>5S<'?"$ﬃ5SE>
H
E> W8 7<5-E>ﬃﬀ '"7ﬃﬀ5-E>
H
$<U<
ZµÊ
(17
4)ﬀﬃ< ﬁﬃﬀ+<U< IBE>ﬀ
H
4< IPE>4
X('VPE>VgE#7E> W'E>4
ﬃ> 9> µXI(E> W8= 
U<g'$B'7"D)4
fX
Z
1ﬃ E>
H
(
E>m)$ E&7ﬃﬀU9,4
3
4< IE&8ﬃ4
'f8E&E
G
E>'$6"W7"D)V
H¶Ý
Í
Æ

9'7ﬃﬀ 4)SXS8W%<' W>f4)7E>'7¸(#ﬁk8N)'f &
'7BW'7"D)4<ﬃmE> 8Ï&)<"'Y'$) 8Wﬃ !]7E> '7E>4<7ﬃ W'!) W)ET)8
GIH
A@%)4)B%ﬃ> 'f>F&FÉ
Z?Ê
(<U< IBE>ﬀ
H
(
 7E> '7E>4<7ﬃ K<756ﬃ E&7)'aE> W8G&FÉﬃ'a'$B4)4<)'7'VB
H

@%)4<BW<8
ZLp
³4) W4)BW8³7E&Hﬁh<U>) IBE&
H
4)> E>4<7'E#"$ﬃ5SE>
H
E&
@%)4<BW<'E> 8M4<5S56ﬃﬀ7'Ek7E> 'E&4<ﬃﬀ M!) W)ET)8
GIH
&FÉ
Z Ð
r
